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PREFACE 


I T is with. EO' little trepidation that I put forth this Dictionary, 
Properly to investigate the secrets of Assyrian chemical discoveries, 
apart from knowing the language and its cousins and the cuneiform 
texts, the seeker ought to have a knowledge of chemistry (including 
glass-making), medicine, geology, and botany, as well as to be con- 
versant with the history and methods of the Alchemists of a later date. 
If I had not been helped by many friends who were specialists in these 
latter branches, such a venture as this would have been impossible. 

Not unnaturally in pursuing clues towards the solution of various 
Assyrian problems it has been more satisfactory to refer to books and 
authorities no longer modern, which were far more helpful for the pur- 
pose than those which include the advances made during the nineteenth 
century, particularly in technical science. These later discoveries, which 
cover vast territories unknown to the ancient world from electricity to 
aniline dyes, would merely have confused the issue, and this will ex- 
plain the old quotations often made herein. Yet, although we have to 
feel our way cautiously in penetrating the arcana of ancient science 
(which, indeed, were often made purposely cryptic), and conserv^atively 
to restrain too eager an optimism about the old men of learning, it can 
definitely be said that research into the history of their discoveries shows 
astonishing and unexpected results. They had a sound, practical know- 
ledge of simple chemicals, even to the making of the fuming sulphuric 
acid in producing colcothar from green vitriol. To go still farther (but 
in this case we have no definite proof), their apparent introduction of an 
infinitesimal portion of gold into glass to make ‘[red cojraF goes far to 
suggest that they must have known how to dissolve gold in aqua regia. 
From the numerous results which they had obtained by trying the effect 
of fire and acids on vegetables and minerals, it is obvious that their 
inquiring minds, ready to explore any channel of discovery, had an 
initiative which led them far. 

Gladly do I express my thanks to the Trustees and the Director of 
the British Museum for all the help they have given me in research on 
the Museum Collections. This, too, the Keeper of the Egyptian and 
Assyrian Department, Mr. Sidney Smith, has furthered in every way; 
to his Assistant, Mr. C. J. Gadd, I owe many fruitful discussions over 
problems which have interested us both. Again, the sister branch of 
the British Museum, the Natural History Museum, has been ever ready 
to advise, and I am in debt to Dr. L. J. Spencer, F.R.S., and Mr. 
W. Campbell Smith for many answers to geological questions. Whenever 
I have been in doubt about problems in chemistry or glass-making 
I have had the good fortune to be able to appeal to Sir Herbert 
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Jackson, F,R.S., Professor Nevil Sidgwick, F.R.S., Dr. Bertram Lambert, 
Mr. A. C. Pilkington, and Mr. A. B. Searle, and to all of these I tender 
my gratitude. Professor Sollas, F.R.S., was so good as to make an 
interesting test on my behalf; for many hints in accuracy of detail 
I am indebted to Sir John Miles; Major W. C. F. Wilson,, D.S.O., who 
was Administrative Inspector at Mosul when I was excavating at Nine- 
veh, has been so kind as to send me specimens of substances from the 
bazars, with much information thereon. My thanks are due, also, to 
Professor Langdon, F.B.A., for his courteous readiness to put his wealth 
of reference slips at my disposal. 

To my College, Merton, I owe my deepest gratitude, not only for 
its encouragement in the work, but also for the very substantial support 
it has given me both in excavations in the field, and in the production 
of this book at home. 

R. C. T* 

BOARS HILL, OXFORD 

September^ 1936 
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INTRODUCTION 


I N any attempt to define the extent of the knowledge of the ancient 
Babylonians j the utmost elasticity must be conceded in the delimita- 
tion of their scientific frontier. That this is no unfair postulate is obvious 
from the astonishing results shown in the field of ancient Oriental history 
during the last hundred years ; with every advance in our discovery of 
the capacity and resources of the old peoples we have held up our hands 
metaphorically in wonder at their unexpected knowledge, A century ago, 
when hieroglyphs and cuneiform were in their infancy, and winged bulls 
and Cretan palaces were still below ground, we could see only the dawn 
breaking in Egyptian and Assyrian archaeology; then, even after the 
nineteenth century had blazoned forth its archaeological marvels, it was 
for this twentieth century to reveal an Anatolian dialect in cuneiform 
bearing close analogies to Greek and Latin, written in a land which 
knew the Indian gods in the middle of the second millennium; nay, to 
prove that a thousand years and more before this there had been traffic 
between the merchants of India and Babylonia. Lastly — that is to say, 
lately — an alphabetic cuneiform character has come to light in Syria, 
dating to the thirteenth century, and preserving strange Phoenician 
myths, again demanding that we shall set no term to mysteries which 
the soil of the ancient East may hold in store. 

So is it particularly in the forgotten labyrinth of old discoveries in 
natural science. Again, it would ill befit us to set any arbitrary limitation 
herein, for, even though time has left but little history of the technical 
processes in which the old guilds of craftsmen excelled, this lack of 
records does not assoil that tyrannic extreme of modernity which would 
arrogate to recent times the credit of this or that advance along a path 
which has been slowly built up on the experiments of unknown pre- 
decessors. The latest discovery in ancient chemistry, a Babylonian 
tablet of the seventeenth century B.c. (Gadd and Thompson, Iraq, iii, 
I St part), gives formulae for making a lead glaze coloured with copper, 
and is written in just that same cryptographic method which was so 
beloved of those secretive alchemists of the Middle Ages, a very proto- 
type of possibilities for which we must always be prepared. The fact 
that a familiarity with certain substances derived from research in 
natural secrets has not been shown earlier than in the writings of 
medieval chemists ought not to be allowed to prejudice us against the 
claims of the more ancient craftsmen, whose credit is apparent in so 
many extant results of their skill. 

There are three very cogent reasons for our ignorance of these actual 
processes, especially during that long period which bridges the gulf 
between the Fall of Nineveh in 612 B.c. and the beginnings of medieval 
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'alchemy. First, the actual records are too scanty for ns to be able to link 
up the two periods; secondly, it has always been the outrageous custom 
of certain learned circles to conceal their knowledge from the lay world 
in a fog of jargon, a pomposity of mannerisms, due, it is to be hoped, 
less to personal vanity than to professional protection ; thirdly, the know- 
ledge of technical methods was closely guarded by each guild, a natural 
selfishness aided often by the illiteracy of the artificers who handed 
down their discoveries from father to son by word of mouth, and con- 
sequently their processes, dependent on oral tradition not comple- 
mented by the written record, ran the risk of oblivion. We find instruc- 
tions for this secrecy as far back as the middle of the second millennium 
in a tablet of the Kassite period, which adds in a colophon to an explana- 
tory text the warning mudu mudd likalUm la mudu ul immar ‘let him that 
knoweth show him that knoweth, (but) he that knoweth not, let him not 
see’ (Langdon, PBS* x, no. 4, 342), and a similar direction at the end of 
a seventh-century medical text, mudu mudd likallim mudu la mudd la 
\ikal\lam ‘let him that knoweth show him that knoweth (but) he that 
knoweth shall not show to him that knoweth not’ {AM, 105 , 24). Indeed, 
this jealousy is apparent often in the jejune descriptions made by 
classical authors, which suggest at least the suspicion that their infor- 
mants were none too ready to reveal the delicate mystery of their craft to 
the first inquisitive collector of natural history. Such a palisade of con- 
cealment is not confined to antiquity, but has persisted to the present 
day, particularly among the glass-makers, who preserve not only the 
tradition of their ancestors’ skill, but also their secretiveness. 

We can see in our Babylonian tablet of seventeenth-century chemistry 
every characteristic of the later specialists. The writer makes a point of 
using the strangest possible cuneiform signs, and at the same time rare 
or, for that matter, new values to some of those others which are better 
known to us ; he uses Sumerian ideograms in such a way as to show that 
he intends to pun on the value of the Semitic equivalents, taking for in- 
stance the sign for ‘eagle’ in Sumerian, which has the Semitic value eru^ 
which is ingeniously meant here to be read as eru ‘copper’. For whom 
he intended this text we cannot say, but the handwriting is so beautiful 
that it suggests the existence of a professional library. 

His is the most difiicult expression of this professional jealousy yet 
known in Mesopotamia. There is a similar but simpler method em- 
ployed by Assyrian physicians and astrologers, who do not, it is true, 
attempt any such gross usage of cuneiform signs as this, but they do 
employ an abbreviated language, different from that of the historical 
texts, relying greatly on a use of Sumerian values, and certainly war- 
ranting the view that they, toq, intended to conceal their professional 
knowledge from the layman. These medical texts are constant in their 
preference for the Sumerian names of drugs rather than their every-day 
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INTRODUCTION 
Semitic forms, just as the medical specialist to-day will employ Latin 
equivalents, the chemist his alphabetic formulae, and the botanist his 
special terms, although, of course, the Sumerian language did not, as 
far as we know, hold the same claim to represent an intentional cos- 
mopolitan denotation. We find, too, that same queer use of bizarre 
synonyms of which the medieval scholars were so fond: the Assyrian 
was as ready to call what was almost certainly opium by the name of 
lion fat’ {lipt niU) or ^human fat’ {lipi ameluti)^ or castor oil as Ihe blood 
of a black snake’ (dami dri salmt) (CT. xiv, 21, viii, 26, 30: 22, vi, 44: 
AH, 46, 1 90 , 25 1 ) as the later alchemists were to give ridiculous synonyms 
for mercury, cinnabar, cadmia, and such. The word pot-ash, which 
became latinized into the fantastic potassium^ is paralleled by the Assy- 
rian literally kiMr ^Tmri "bank of the river’, the word 

for the sulphur which was found floating on the rivers, the Assyrian 
word becoming kibritu^ which was adopted in Arabic as "sulphur, 
matches’. 

It is in curious contrast to all this professional jealousy that the 
unique series of Assyrian glass-texts of the seventh century, which were 
made to the order of Ashurbanipal, are written in straightforward simple 
Assyrian without attempt at cryptography, so that the Assyrian lay- 
man might have read them with ease. How an Assyrian king could 
obtain such professional information in this particular branch, when so 
many of the other specialist classes of tablets in his library are written 
in technical formulae, is difficult to explain ; it may perhaps be that the 
medical and astronomical texts are copied from old originals, while the 
glass recipes were received direct from the dictation of less secretive 
handicraftsmen who, doubtless illiterate, for some unknown reason 
handed on their secrets by word of mouth to a scribe who had no axe to 
grind by hiding their real meaning. 

With this plea that we should allow neither the obscurity of the ages 
nor the professional secrecy of specialists to hamper us in assigning a 
proper antiquity to the discoveries of the ancient chemists, we can begin 
to discuss the forgotten Mesopotamian knowledge. 


§ I. Babylonian Science 

That the Assyrians were a very careful and accurate people can 
readily be borne out by a study of thdr text-books in medicine, law, or 
grammar, and even their very letters. For this reason, when we leave 
their more scientific work and examine their magical rites, we are 
entitled equally to say that in whatever they did they had a reasonable 
purpose at the back of their minds, although it may not be at once 
apparent. If their outlook on life be duly considered, it will be seen that 
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even their charms and incantations are not illogical, inasmuch as theirs 
was a creed which accepted the existence of gods and devils without 
question, and it was bound to permeate their medical doctrines for a 
very practical reason. The Guild of Assyrian Medicine must have been 
well aware of the elementary necessity of winning the confidence of the 
patient, since the recovery of a sick man depended in no little measure 
on his trust in his physician’s capacity, and in the pacifying of his fears 
for his own return to health. All the world at that time believed in the 
efficacy of charms uttered in solemn and resonant ecclesiastical drone, in 
the mystic employment of wools of different colours which were to be 
symbolic of plxases of peculiarities of sick humanity, in the power of 
evil-smelling censers to drive away demons, in the potent magic which 
goes with scapegoats and atonements to transfer the tabu of the sick man 
to some object, and consequently a proper contemporaneous psychology 
necessarily demanded an appreciation of all this wizardry in medicine in 
order that the mental condition of the patient might conduce to his 
physical improvement, and he thus yield the more easily to the virtue 
of the drugs prescribed. In other words, all the mystery, the hocus- 
pocus, and the solemnity are nothing more than a due interpretation of 
an Assyrian ‘bedside manner’. It should, however, be emphasized at 
once that, although magical texts are numerous and the physician was 
prepared to make use of their prescriptions at all times, there are in 
existence hundreds upon hundreds of simple medical recipes, which do 
not rely on magic in the least; they begin with the diagnosis (Tf a man 
has such and such a sickness’), and follow it at once with a plain scientific 
treatment without wizardry of any kind. 

One of the causes which contributed to the scientific habit of the 
Semitic Babylonian mind may well have been simply the necessity for 
reading Sumerian. In order to do this the Semitic Babylonian was 
compelled to compile extensive lists of signs and vocabularies of 
Sumerian and Akkadian (Semitic) words, and among these must be par- 
ticularly noted the clay tablets inscribed with the natural history lists of 
the animal, vegetable, and mineral kingdoms, from which there are lack- 
ing few individual words for animals or substances known to the Assyrians. 
If we allow about twenty thousand fragments of cuneiform tablets to 
represent what survives of the Royal Library proper at Nineveh, we 
can take it that one twelfth of this is devoted to sign-lists and diction- 
aries.^ There is nothing like the carelessness of the Egyptian copyists 
of the Book of the Dead, nor need we look in cuneiform texts for oppor- 
tunities of brilliant emendation as in the Classics or the Old Testament. 

^ Although it cannot be said that there are no scribal mistakes on the tablets, 
it may safely be maintained that there are so few that they are negligible, at all 
events until the decadent periods after the Fall of Babylon (for this see Thureau- 
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approximately thre^-tenthS' of the whole. If to this we add some six 
hundred medieal texts, we must accept the total of scientific literature- 
vocabularies, omens, and medical texts proper— as being more than one 
third of the collection. It represents a patient record spread over many 
hundreds of years of a careful observation of nature and its scholarly 
tabulation on thousands of tablets. Wrong-headed and illogical as the 
omen-literature may have been, through primitive inability to distin- 
guish post hoc and propter hoCy it played an invaluable part in the 
training of observers, and shows, even at its worst, no more retrogressive 
bearing on the normal rate of human progress than the fortune-telling 
of a later age. Even if an Assyrian glass-maker of the seventh century 
saw fit to sacrifice to embryos in the hope that the incomplete beings 
now in the other world would in some way assist his labours in experi- 
ment, he thereby acquired that necessary confidence in his essays which 
a belief in supernatural powers gives man all the world over. 

We can now go on to the consideration of their work in those different 
branches of knowledge of natural history in which the seventh century 
excelled. We need not trouble ourselves much about subsequent 
periods: the later Babylonian Empire, after the Fall of Nineveh in 612, 
endured only for a bare three-quarters of a century, and, as far as we 
know from its literary remains, it did not make any serious advance on 
the knowledge of the Assyrians. After the Persian Conquest, when 
Mesopotamia ceased to have a national feeling, although cuneiform 
continued feebly in academic circles until well on into the first cen- 
tury B.C., it has as yet provided nothing new, except in the field of 
astronomy. It is thus to the Library of Ashurbanipal (668-626 b.c.) that 
we owe most of our knowledge of Assyrian ability at its best. 

§2. Assyrian Botany 

The Assyrian Herbal, as we know it from the botanical lists and the 
medical prescriptions of the Royal Library at Nineveh, contains more 
than four hundred Sumerian names or expressions for plants, trees, and 
the like, and nearly twice as many Semitic equivalents for these. In 
medicine more than a hundred of these were in common or fairly com- 
mon use as drugs, with perhaps a hundred and fifty more, which were 
less popular, although, indeed, of these last some may be synonyms of 
the first hundred. A large proportion of these have been identified with 
their modern equivalents. These are drawn up in the plant-lists in 
double columns (the usual method in these syllabaries) which are sub- 
divided into paragraphs or registers by cross-lines, the contents of each 
register relating either to one particular plant, or to similar plants con- 
nected with each other for some reason by the scribe. The arrangement 
of the order is peculiar, the botanist beginning, for instance, with e^rass. 
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reeds, and rushes, and grouping poppy, cucumber, and colocynth 
together because of their somewhat similar seed-receptacles. The main 
principle, as in the other bilingual lists, is to give the Assyrian equiva- 
lents for Sumerian words which are in all cases easily identifiable as 
vegetable by the prefixes, either ‘wood’ or ‘plant’.^ The scribe 
occasionally adds illuminating little comments to these equivalences; 
e.g. he describes the ^HUL.LI ,LI ,GAy tht colocynth, as 
‘like a bair {AH, 6, L 78 ; CT. xiv,i8, iii, 10 : 21, vii, 12), a simile obvious 
to any one who has seen these spherical gourds growing on the desert* 
The ^kalu (which is equated with ^nanihi^ the Arab, nehk^ the Zizyphm 
spina Christi) is said to be ‘in the words of the common people “thorn” ; 
it has no juice, its fruit is like a slingstone’, the reference being to its dry 
little spherical fruit {CT. xiv, 31, K. 8249; 40, 82-5-22, 576: JRAS. 
1933, 892: see No, 10 {d)). The ^kanasu (the name for ^adumatu^ 'pxo- 
bably the ‘red’ opium, in the ‘Bitter (?) Land’) is ‘like mandrake (i.e* 
narcotic), its young female (soft?) shoots holding the juice’ {CT. xiv, 
22, viii-vii, 43), the explanation being that the opium poppy provides 
a narcotic, milky juice from its leaves, stalks, and especially the capsules, 
and this is obtained by making slits in the half-ripe capsules (the ripe 
capsules affording little or no juice) {VK. 547). In the same group 
( 1 . 45) GAN. ZI.SARy given as an equivalent for %anaM^ will be seen 
to be connected with ‘hemp’ in our next quotation, which I give as it 
stands in the vocabularies. If GAN.ZI.SAR represents a narcotic, 
we may see in the Sumerian GAN.ZI a group to be referred to 
^^GAN. ( = habhilu ‘robber’) and ZI ( == napiku ‘soul’), i.e. a drug 
which takes away the mind. 

The following is the Assyrian group for Cannabis ^ hemp, as it is 
given in a vocabulary, CT. xiv, 25, i-ii, 7, ff. : 


Sumerian 

Assyrian 

^a.zal.lA 

^a-zal-lu'-u 

Hd-mi ni-is^sa-ti 

^a-zal 4 u-u 

10, ^gur--gur-ru 

^a-zal 4 u-u 

^gAn.zi.gVn.nu 

^a^zal 4 u--u 

mAR.GUD 

^gur-lgur-rti] 

mAR.MU.UM 

^gur-Qur-'Yt^ 

^a.zal.lA 

bur - . . , 

15. ^A.ZAL.LA ut-lis 

. . -«/(?) sdmu 


In AH. 100 I took this to be hemp or Cannabis sativa, L. ^Azallu can 
be compared to Syr. ''zal ‘spin’, i.e, the plant used in spinning: with 
gurgurru cf. Heb. gdrar in Hithpa., used of a twisting (?) dust-devil, or 

^ Herein represented by * and ^ (just as ‘stone* is by ") respectively for the 
sake of brevitv. 
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the AsBjnm karara the eddies of water (p. 38, n. 2),^ perhaps the 

Arab, karr cable', especially since GIS*MA,GUR>GUR = SU- 
rum ( = gurgurrum) (Strassmaier, Alph. Verzeickn,^ 2:747) suggests a 
cable, especially for a ship { GiS . MA), ^Sami nissati ‘a drug for sorrow' 
coupled with the property of spinning and making a cable, makes 
"hemp', Cannabis ^ the Indian bhangs binj\ certain, which is further borne 
out by the Bersim. gargarinj, Cannabis sativa^ L. (the -nj is a frequent 
termination). ^GAN ,ZI,GtJN .NU is one of the most interesting 
words in cuneiform; we have already seen that ^GAN.ZI^SAR is 
^kanmu^ a narcotic ‘like mandragora', presumably opium: GtfN.NU 
is the equivalent of some form of burrumu, originally apparently ‘to 
twist, weave' {Shurpu, v-vi, 115), as well as ‘to be two-coloured'. 
Consequently the word = ‘*^G. 4 iV.Z/+“weave'", i.e. the weaving 
narcotic, and there is great philological similarity between this and 
the Hindustani gdnjhd (cannabis), a point which Sir David Prain 
pointed out to me. We have thus another probable link between 
Sumer and India. 

^HAR.GUD must be ‘the plant of HAR.GUD* ( = ibaru, hallu) 
fodder, but whether this represents the hemp oil-cake, a valuable food 
forcattle,is uncertain {EB, x ith ed., xiii, 263). The use of ^azallu ‘hemp' 
in MT. is both internal and external, and, as Herodotus (iv, 74, 75) says, 
it was used by the Scythians in fumigation. 

The botanical lists often include the synonyms for various plants in 
use in foreign languages: e.g. ^sa-am-tu = * 77 . GIR ina M€ 4 uh-hi{CT. 
xiv, 21, vi-v, 22, and 46, Rm. ii, 203, 8), i.e. ^Hamtu (the mod. Eg. -Arab. 
sunty acacia) = thorn in Meluhhi (Egypt)’. 

§ 3, The Animal Kingdom 

Again, the cataloguer was equally careful with animals, birds, fishes, 
and insects, but in the case of these he was not quite so prone to add the 
same glosses as the botanist was wont to do. At the same time, in three- 
column tablets which usually give two Assyrian synonyms for the 
Sumerian word, he may be explanatory in his third column: busu (or 
Ersu) ‘bat' = mur hurri ‘bird of the cave’ {CT, xiv, 4, i-ii, 7) ; and the 
[alar]lum^ which is the ‘many-coloured Roller' of the sixth tablet of 
Gilgamish, whose wing Ishtar broke (as he shows by his tumbling flight 
in the mating season), so that he cries "kappi^ kappi^ my wing, my wing!' 
(not unlike the startled screech which he gives), has the explanation in 
the third column kappa ippus ‘he makes kappa! {CT, xiv, 6 r. i). 

^ Professor Langdon (RA, 1933, 109) would make it the plant ‘rocket’ from 
Talm. gargirdi with which, I fear, I cannot agree. 

^ Pinches got as far as ‘Herb of grief’, 1909, 64, but did not pursue it 

farther. 
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54 . The qualificatiom of the ancient Assyrians ^ em 

- andGeohgists . . , 

Southern Mesopotamia is singularly jejune ^^^g’jjiouSainous 
the Upper Euphrates are a little b««er; but rUs only m the 
regions that mineral resources can be of clay, which led 

of stone, of course, as well as the natural res commonly 

them to build almost entirely with J>nck (and 

unburnt, because of the expense of fuel). Th brought 

they wrote their inscriptions, in the ^^“0 ao.pl.v.E). 

from afar (for a specimen in situ at Ahu gold and silver 

We cannot, of course, say at what penod the 'f jf as such, 

began in Mesopotamia, because Aese are die Sumerians 

are the first forms of booty which an inya e ^ burials 

had learnt how to treat bo* most ^ . j copper which sur- 

in the Royal Tombs at Ur (p. 58. and P- 299 )- « d until 

vives as the earliest metal, although the Sumer 

some time after they had settled in the coun ‘‘y- . , enough, it dis- 

the end of the fourth millennium, md then, curio 
appears for a short time, copper taking i s p • » 

meteoric iron, but iron free from nickel, was kn ^ 

BX., although its general use is much later (p. 8o). or 

It was, of course, through experimenting properties 

intentionally, that prehistoric man learnt so m ^ producing fire 

of mineral. In .he latest periods the SITof pjtte 

was by flint and ‘steel’ (see surtu, p. 125), but th p p ‘sulphur 

.ere Jl» knotm p 88), and it “ ““S by 

match’ was used (p. 39). The persistent tes effects on the 

man with fire on various substances had shown juaking glass: 

alkaline plants, which gave him potash for w^hing, g g 

similarly plaster (which goes back at least to the 

lime (at least to the seventeenth century, p» 5 )> melting 

burning of various minerals, and, "^bdng of ingredients 

of ores, we can set an approximate period to the mixi g s 

for bronze. . ^ jrtrlined to think 

But besides the discovery of bronze-casting, ^ ^ ^ 

that the Sumerians by the middle of the tkrd nu correct) corn- 

kind of brass or gun-metal (if my suggestion on p. 77 

pounded of 80*05 per cent* copper 

13*34 per cent, tin 
0*77 per cent, zinc oxide 

which is to be deoxidized with 5-84 per cent, charcoal. 

> I may add here that Mr. Ma^wan has a 
meteoric iron which he found in his excavations at Chag 
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This would allow us to suppose that the tmku (spodos, the heavier 
oxide of zinc, no. and the &M(pompholyx, or lighter oxide adhering 

to the upper part of the furnace, no. ^ {g)) were recognized long before 
their inclusion in the vocabularies of the seventh century and the 
medical texts from Ashur, which are earlier in date than these vocabu- 
laries. A third form of metal from the furnaces is the placitis, nipsa erf 
(p. 73), and a fourth, ipri erl, ‘copper dust*. 

The early successes with fire-experiments led man, doubtless, to roast 
everything he could find, and so to discover at various periods that 
copper would give black and red oxides for a colour in glass (p. 67), that 
^kalu^ yellow ochre, would give ^ka^ugu^ a red-coloured earth (p. 31), 
that white lead would produce red lead (p, 135), that '^AS, 
native arsenic, would afford a garlic smell in making ^MUH. AS. GE^. 
G£^4, arsenious acid (p» 54), and finally, that green vitriol would give 
colcothar and sulphuric acid (Introd., § 9). 

At some time in the first half of the first millennium b.c. the Assyrian 
was using the word for ‘sublimate* (which was taken 

over by Syriac writers in the form assdkd^ p. 24). He must long have 
known the method of obtaining sal ammoniac iiom thQ dung-fires 
(p. 12), and this would have paved the way to the discovery of mercury 
{IM.KAL. Gf/G ‘sublimate of the red*) from cinnabar (p. 29). Indeed, 
his knowledge of oxide of zinc obtained from the furnaces goes back to 
an early time (p. 71). 

By leaching the soil he obtained salts (p. 6 ff.)^ and he applied the word 
for ‘washing* to saltpetre (p. 8), zinc (p. 73), silver (p. 62), and copper 
(p. 70). He had a good knowledge of vegetable acids, of which there 
were four, called A.GESTIN .NAy tdbMM^ mntg 3 .ty ‘water of wine*, 
with a stronger form A.GESTIN NA KA^^ ‘strong vine- 

gar*, and the third BIL.LAL, ensu^ or tdbdtUy a form of vinegar (which 
occurs side by side with A.GESTIN.NA m prescription, 

AM, 37, 10, 9). The fourth, §a/lw, is late. Vinegar, he knew as far 
back as the seventeenth century (p. 71), would produce verdigris from 
copper, and, if I am right about ^ZA . TUy he was aware of white lead as 
a product of lead and vinegar, which by roasting would give red lead 
(p. 135). It would seem that he even went so far as to indicate by 
this prefix the effervescence of certain minerals on the application of 
vinegar (p. 140). 

Again, parallel to this, the Assyrian geologist must surely have had a 
test for the hardness of rocks. This, 1 believe, was indicated by the 

* In identifying A . GESTIN.NA as vinegar in PRSM, 1924, 21 , (rather than 
the Vine mixed with water' Ku, 83, MWB, zgS, D, 579, 247) I was wrong in 
saying that we had as yet identified no proper word for vinegar in Assyrian. 
Meissner (Bab.-Ass. i, 241) already knew ensu as the Heb. b^mes. It is written 
irn^y KAR, 225, 
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addition of tbe signs and AS. AS after certain stones (but not 
arbitrarily) to show two different degrees of hardness (p. 143), This 
indication of an early scale of hardness is particularly shown in the ratio 
^ZA.GlN, ^ZA.GlN.ASy and ^ZA.GIN.AS.AS, w^here the first, 
the softest, is ukn^i lapis lazulF, and the last is §ipru ‘sapphire,* one of the 
hardest kinds of stone the Assyrians knew. This, of course, is a form of 
corundum, which the early Babylonians used as emery (^AS.MUR^ 
aiilpi^y ‘emery*) using the term ^pilakki UD-^-SAL-^KAB { = 
wisw) ‘drill of amethyst* (another form of corundum) (No. 30), Hayes 
Ward (SC. 9) assigning the use of the bow-drill and emery to the 
Kassite period {c, middle of the second millennium). 

The magical use of what may have been white coral (no. 23 {a))^ used 
as it was in a charm with ‘powder* of iron and copper to attract favour, 
like magnetic iron and iron filings in a love-charm (p. 86), suggests that 
the Assyrians had learnt the property of certain substances to attract 
particles after friction. Amber, however, I cannot identify. 

Lastly, as has long been known, the later Assyrian had begun to cast 
silver coins (p. 63).^ 

§ 5. The Materials of ancient Glass 

These are the details of the various materials for ordinary glass- 
makingas given in TC. ii, 571 : 

Silica, in the form of quartz, ignited flints, white sand, and ordinary 
sand: 

Potash, in the form of purified potashes: 

Soda, in the form of native carbonate, trona, by the Egyptians, and in 
the form of artificial carbonate from kelp: 

Lime, in the form of calc-spar, marble, chalk, or limestone: 

Lead, in the form of red lead, white lead, or litharge. 

A decolourizing agent (with the object of oxidizing the iron and carbon) 
is usually added: this, for lime glass, is manganese dioxide, arsenious 
oxide, or saltpetre: for flint glass, red lead. 

The lustrous glass known as ‘crystal* is made of silica, potash, and red 
lead. 

The still more lustrous glass, known as ‘strass* (which is the base of 
artificial gems) is made of silica, boric acid, potash, and red lead 
(Findlay, Chemistry in the Service of Man^ 224). 

In an admirable article ‘Glass before 1500 B.C.* {AE. 1934, 7), H. C. 
Beck explains the difference between glass, glaze, and faience. Ordinary 

^ For as a possible division of the shekel see Ungnad, OLZ. Beih., ii, 
26, but it does not seem to be a satisfactory explanation, since it can be made out 
to be and of a shekel by these calculations. As he says, *Dass man aber 
derartig ungenau rechnete, wirft ein nicht sehr giinstiges Licht auf das baby- 
ionische Rechnungswesen% 
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glass contains 6 to lo per cent, of lime, 15 to 30 per cent, of soda, and the 
balance silica: in faience the silica varies from 94 to 99 per cent., the 
lime is generally about 3 per cent,, whilst soda, when present, is often 
from i to I per cent.: ‘Glass is made by heating the ingredients in a 
crucible until they are liquid and the materials dissolved, when it is 
either poured out as a liquid into a mould, or pulled out as threads 
when in a plastic condition, or else allowed to cool and then is broken 
from the pot^ Frit is a chemical compound, a double silicate of lime 
and copper. Glass occurs in Egypt in pre-dynastic times (perhaps 
4000-3500 B.C., 9), and a little later perhaps in Mesopotamia than in 

Egypt, the specimen, from Tell Asmar, being of pale green colour, and 
the date claimed being 3700-2500 {ib, 10). This latter date would appear 
to be reasonable, from the description of the provenance of the glass as 
given by the finder. Dr. Frankfort. Another piece, also ascribed to the 
same date, but perhaps not with such probability, was found by Hall 
at Abu Shahrain. This is described by Beck as a block of pure blue 
glass, which was probably a manufacturer’s piece of material, and is 
thus the earliest suggestion of a glass factory known {ib. ii). Following 
this date the specimens are from Egypt until possibly 2100 b.c. (the 
date is uncertain), after which is one from Ur.^ Beck’s researches into 
glazed stones {AE,^ Dec. 1934 and June 1935) show that the custom of 
glazing stones and beads existed both in Egypt (greenish blue, with true 
glass, pre-dynastic), and Mesopotamia (Ur, presumed 2300 B.c., trans-^ 
parent, and Nineveh, presumed 2900 B.c., a glaze of red copper). 

The analyses of Egyptian glass {AEML 421) of periods between the 
XVIIIth Dynasty down to the first century B.c. and the Alexandrine 
period show that the amounts of silica ranged from 50*9 to 68*5 percent., 
of lime 1*5 to 10*7 per cent., of soda 9*o to 29*0 per cent., and of potash 
0*1 to 7*6 per cent. Other substances included in small quantity were 
magnesia, oxide of lead, of tin, of copper, of manganese, of iron, of 
aluminium, and sulphur trioxide (many of these being the colouring 
agents). For a Roman lachrymatory Dillon (Gto^, 9) gives: silica, 71*5 : 
soda, 16-5 : lime, 8*o : iron oxide, 1*0; alumina, 2»o per cent. 

Two analyses of Babylonian glass of the Kassite period (c. middle of 
second millennium) show:^ for silica 65*03 per cent., lime 5*65 
per cent., sodium monoxide, 17«37 per cent., oxide of magnesia, 2'52 
per cent., with small quantities of other substances; and for turquoise^ 
64*41, 6*19, 13*98, and 5*59 per cent., respectively. Three pieces of the 
same date analysed by Darmstaedter (Ruska, Stud. z. Gesch. d. Chemie^ 
1927, 5) give the silica as 57*78 per cent., lead monoxide 15*83 per cent., 
and sodium monoxide and potassium oxide together 16*98 per cent., 
besides small quantities of other substances. In later Babylonian glass 

^ Of uncertain date, but perhaps 2100 B.C., tb. 17. 

® So Neumann (Z./. angew. Ckem., 1929, xlii, 835), quoted ODAC. 287. 
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(r.. 250 B..c.),tli€ proportion of silica is higher (so Neumann, quoted 
ODAC.yle.), 

Fowler xlvi,. 1881, 79) says that on the shores of the Mediter- 
ranean from the twenty-fifth to the ninth century b,c. an opaque or 
porcellaneous glass was fairly extensively manufactured ; from the ninth 
century to the sixth century b.c, in the countries bordering on the east 
Mediterranean (and west, somewhat later) a translucent or horny glass, 
and from the eighth century bx. to the sixth a.d., a perfectly trans- 
parent glass was made. From the fourth to the seventh centuries 
Constantinople appears to have been a home for the art of making 
crystalline glass {ib. 93), and Fowler thinks that it is not impossible 
that, when Venice sprang into existence in the fifth century, the know- 
ledge may have made its way thither at the same time {ib. 94). 

§ 6. A cuneiform Glass-text of the seventeenth century b.c. 

One of the most important texts in the history of practical chemistry is 
B.M. No. 120960, a baked clay tablet inscribed in cuneiform, 3^ X 2^ in., 
dating to the reign of Gulkishar, not later than the seventeenth century 
B.C., said to have come from or near Tell ^Umar (Seleucia). It was 
written by one Liballit (?)-Marduk, the son of USsur-an-Marduk, 
a priest of Marduk at Babylon, who may be said to be the first known 
glass-maker. It contains the earliest record of formulae for the making 
of glaze with copper and lead for pots, and for making a green body with 
clay mixed with verdigris, and not the least interesting part of it, as has 
already been mentioned, is that it anticipates the cryptic jargon of the 
later alchemists, whereby the writer hopes to conceal his knowledge 
from ordinary laymen, keeping them secret by his cryptograms except 
from the initiated of his Guild. The exact procedure will be found in 
Appendix II. 

During his work he does not forget to placate the forces of the unseen 
world, here described by the embracing term ‘the dead man*, which 
will be presumably the same as the embryos which play so large a part 
in the later Glass-texts (see next Section). The ‘dead man* is to be 
covered with basamu (‘spices*), a frequent burial-ceremonial in the an- 
cient Near East, which may have been either the ‘aloes’ of the Old 
Testament, or the Arabic hesem (the well-known balm of Mekka, 
Chesney, i, 601). 

It is a unique text, and deserves a full study for the numerous dif- 
ferent lights it throws on the history of chemistry. The next cuneiform 
texts are those from the Library of Nineveh. 

§ 7. The cuneiform Glass-texts of the seventh century b.c. 

There is a gap of a thousand years before we come to the next 
glass tablets, when we reach the collection made by Ashurbanipal 
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( 668 “ 626 b.c.).^ These tablets, some of which were devoted by him to the 
Temple of Nabh in Nineveh, from what we know (now that all probable 
‘joins" seem to have been made) were written in four editions or recen- 
sions on tablets divided up into one, two, or three columns.^ No single 
author or inventor claims to have made this collection, but one of the 
recipes is said to have been from the hand of Nur and another 

[from the hand of?] . . . -daidni? This, with the previous name Liballit- 
(?)-Marduk of the seventeenth century, represents our present know- 
ledge of the names of the earliest Assyrian glass-makers. 

The contents of these interesting texts are: the method of making the 
furnace: the necessity for ceremonial purity in the work: the presence of 
embryos, as incomplete bodies whose spirits are to be placated by 
offerings (like the ‘dead man" in the preceding section), so that the glass- 
recipes may be brought to completion:^ the fuel to be used: and then 
numerous recipes for making and colouring glaze. 

In the first section the furnace is called kuri la abni^ ‘furnace for metal’ , 
doubtless including the two different kinds of furnaces mentioned later. 
Bit kuri ‘house of the furnace’ is mentioned in one text, but it is not 
certain whether this refers to the actual house in which the furnace is 

* Virolleaud, Bahyloniaca^ iii, 221, was the first to publish one of these (K. 203 , 
as it was then, without its present ^joins% and without translation). Boson (Fr., 
59) essayed a translation of this, and then Meissner from Zimmem’s copies made 
a translation of the sections ‘C*, and ‘T% and part of (Bab, ~ Ass, ii. 

383, 1925), but his methods of identifying the components at that early stage of 
pioneer work in this field could hardly help a practical chemist. Helped by the 
list of fragments given by Zimmem to Meissner, I published the greater part of 
these glass-texts in 1925 (in my OTC.), almost at the same time as Zimmem, 
who, as I had learnt while working on them, had been studying them simul- 
taneously. His edition appeared in 1925 in ZA. xxxvi, 177 ff., and, as we should 
expect from the pen of so distinguished a scholar, it was an admirable academic 
translation, although it gave little to explain the unknown chemicals. He, 
however, knew of three more fragments than I, and now, with these, as well as 
two others which I found in working over the Gilgamish fragments, and another 
in the Medical Texts, and three most generously pointed out by my old pupil 
Dr. F. W. Geers, I have given a resume of the recipes in Appendix I. For a 
photograph of K. 203 as it now is, with its different fragments re-joined, see 
Holmyard, Makers of Chemistry, frontispiece. I hope to re-publish the whole 
series again. 

^ This does not include K. 6920 and K. 7942, which may form part of another 
class of chemical tablets. 

^ It is possible that these two fragmentary names are the beginning and end of 
the same name. OTC, pi. 5, iv, 17 gives eAam-^me^te ia kataf^ ^ Ntlr(}) . , . , and ib, 
V, I9“20, e-la-me-te saQ) katd^^Q) . . , ^daiard, 

^ This custom of placing embryos in a furnace would appear to find an echo 
among the later glass-makers of Constantinople. Fowler, Lc, 93, quoting 
Evagrius, Hist, Eccles, iv, 35, says that as far back as the Episcopate of Bishop 
Menas, a.d. 531-65, a child was shut up by his father (a Jew) at Constantinople 
in diharmm ardentem in quo vitrum formare solebat. 
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built, or to a part of the furnace itself. The place for the fuel is naturally 
described as saplita Mri 'the under part of the furnace'. 

There appear to be two distinct furnaces : the one used first is des- 
cribed as Mri sa Eknat endte 'furnace with a floor of eyes’,^ and the 
second, used in subsequent processes, is called Mri h dakkanni or 
dukkanni 'furnace of the arch (or, perhaps, dome)'.^ In this latter there is 
a hdb kuri 'door of the furnace', through which the 'metar is introduced. 
Mr. Pilkington has been so good as to describe the two probable kinds 
of furnaces represented by these Assyrian terms: 

'As I understand it, there are two kinds of furnace, the one with 
"eyes" in the floor, and the other described as having an arch or vault 
as part of its structure. 

T think that the furnace with the floor in v/hich were "eyes" was 
probably a high-temperature furnace, such as would have to be used for 
the chemical re-action, and to refine the glass (as far as this was ever 
attempted). 

* A picture of an Assyrian furnace of this kind at Ashur, with the ^eyes* visible 
Is published by Andrae, Coloured Ceramics^ fig. 37 (cf. Darmstaedter, Arch, /. 
Gesch, d, Mathematik, Bd. 10, 1927, 72, fi.), Mr. Searle tells me that they are 
still called ‘eyes’. I must adhere to my translation ‘floor of the apertures’, as 
against Meissner (in einen Ofen) ‘dessen 4 Augen (?)’ (halt smd). 

^ Dukkannu (once, OTC. pi. 3, 1 . 99), but more usually dakkannu. Meissner 
and Zimmern were right in seeing a noun in this and I was wrong (OTC. 74); 
Zimmem, quoting ShurpUy viii, 59, and the Urra -myth, makes it ‘etwa die 
“Brennkammer” Meissner ‘Innenraum’. But we have already Saplita as the 
lower part where the fire is : above this is the ‘floor of the eyes’ : hence dukkannu 
must represent another part of the (or, a) furnace. Now in CT. xviii, 42, i~ii, 
1-3, the group beginning [muysa-bUy [ddlk-kan-nu, indicates probably some con- 
nexion of dakkannu with a dwelling place. The Sumerian for dakkannUy KI» 
GISGAL (with the value daggan) (D. 461, 47) can be explained as KI ‘place’ and 
GiSGALy either manzazu ‘standing place’, or melie ‘storms’, and since GISGAL, 
LU {D. 49, 10) is also irpu ‘cloudy*, the meaning suggested is the ‘vault’ or 
‘dome of heaven’, where the clouds gather. The Crm-passage (K. 2619, Harper, 
BA, ii, 485, 517, and Jensen, vi, 66, augmented from KAR. 169, r. iii, 16--17) 

runs n-e-bi ina ddk-kan-ni tu§-t\a-mii \ , arddtiP^ ina ur-U-E-na 

‘The old men in the dakkannu thou slayest, the maidens (and) young men in 
their bed-chamber thou slayest’ (or possibly should be }iJ}retiy agreeing 

with ‘maidens’). ShurpUy viii, 59 imis Uti tnamit urd nanzahu sippu Bgaru daltu 
sikkuru u dakkannuy See. ‘from the tabu of fence, support (rail ?), threshold, lock, 
door, bolt, and dakkannu\ Particularly must we notice KAR, 192, r. ii, 52, ZID 
di-ig-me-ni M duk-kan oi z&h. oi iiiQ dukkan\ 

Now the Arabic dukkdny properly ‘a shop’, is usually applied to the arched 
recesses or alcoves of any bazaar in which the shopkeeper sits, and this seems 
probably the cognate word to which to refer. D(t)akkannu {d{t)ukkannu) thus 
defines a special furnace used in procedure subsequent to the first melting in ‘a 
furnace with a floor which has eyes’. It is a word connected with building, with 
some similarity to the ‘dome of heaven’ ; philologically it would appear to be con- 
nected with the Arabic dukkdn a shop, those arched recesses in eastern bazaars. 
Everything points to its meaning ‘arch’. 
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T think that this furnace must have been of conical shape, with its 
outlet at the top, and containing a floor pierced with beneath 

which was the fuel. This furnace corJd be made to reach a good tempera- 
ture, say perhaps even IjOGo*^ to i,ioo® C,, and the secret of its success 
would be its height and the shield of flame round the centre space in 
which the articles to be heated would stand. 

‘The other furnace is described as “a furnace with an arch”, and this, 

I think, maybe explained by its structure, in this case arched, being lower 
than the first furnace, while the exit-point of the flames may have been 
at the side (but this last is not necessary). In this case the furnace would 
not heat up to so high a temperature as the first, and as I understand 
that it was employed for a second operation after the first furnace des- 
cribed above, I think that it may either have been a re-heating or even 
an annealing furnace. The chief desideratum of such a furnace would 
be probably the exclusion of air-draughts, and its reduced height would 
decrease the tendency to indraught by suction considerably. 

Tt may seem strange, but, the temperature of the flame being almost 
the same in each case, the performance of the heat-interchange is very 
different in the two cases, owing to the contrast between the rapidity of 
passage and freedom of exit in the high furnace with eye-holes in the 
floor in the one case, and the devious and eddying course of the flame 
in the other.' ^ 

There is a poetical comparison of the cosmos to a smelting furnace in 
an Assyrian text (see p. 75), where the fire is apparently the red sky be- 
low, fanned by the winds : the ‘thunderbolts’ {saggilmut^ nodules of iron 
sulphide) represent the metal, and the clouds the pompholyx in the dome. 

The fuel is harbatu-viood^ almost certainly styrax, or, if not, some 
similar gummy wood {AH. 133, not mulberry, as Meissner, MV AG, 
1913, 261), cut in the hot month of Ab, the logs^ not bound up in 
bundles, but kept under api of hide^ (probably coverings). Nowadays 
all fuel is expensive in Mosul, and the fuel for large undertakings such as 
making pots or burning lime is chopped straw. The great plantations 
of sarbatu-^ooA were round Harran in Sargon’s time (see Johns, Liber 
Censualis), Mr. Searle has pointed out to me that I was wrong in OTC, 
72 about the comparative heating power of coal. He says that wood 
produces a better glaze than coal. 

The fire is kindled {napdhu}; it may be a good fire {iiatu tdbtu), not 

^ For a limekiln see Frankfort, Tell Asmar and Kkafajey 1930-31, 90, and for a 
smelting furnace, Woolley, T/ie S'Mwmaws, 149. 

^ j&rw, Heb. ‘board, timber’. 

3 masku X took this in OTC, 72 to be cognate with the Syr. dphithd ‘cloak’, 

and to mean ‘leather coverings’. Meissner translates ‘Sackchen (?)’, Zimmern 
‘Lederriemen’, and Eisler {Chem. ZeitungA'^Y 577) ‘Sackchen’. Inasmuch 
as a large quantity of wood would be necessary, I take it that the coverings would 
be like the modern tarpaulins, stretched over great stacks of the wood. 
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smoky (Ja l^atirtu)^ or a fierce fire (isatu dannatu)\ and it (rises) Trom the 
midst of the eyes’. The fire is ‘drawn’ {sadddu), and the furnace cooled : 
for one firing (two examples) instructions are given for the fire to 
burn for seven days; or the furnace may be opened after four days, 
or even ten days. The materials for the glass (frit) are crushed (kmdlu^ 
mardku), but it is not entirely clear whether bullulu (especially in iii, 2), 
tultahal^ im2m both ‘mix’ and ‘melt’ {pillu and ahnu are both used to 
indicate the mixture or ‘melt’). The mixture is put into a clean melting- 
pot {taptu zakutu): or into a mould {tamsiltu\ which may be closed 
with a duplicate (?) {tamS\ or have its base (isdu) covered (eM) : or in a 
pan (?) {haragu)y not closed {la ehte), closed {ekte)^ ‘covered, but not 
closed’ {saktumte la ehie). The taptu may be rested on a support 
{nimedu^ stilt?), so that it does not touch the furnace. The ‘metal’ is 
‘put down’ into a furnace which has a ‘floor of the eyes’ (and settled 
(evenly)) ‘between the eyes’ ; subsequently it is put into a reverberatory 
furnace (‘furnace with an arch’). The ‘metal’ is kept in the furnace until 
{a) it melts {sddu) ; {h) it ‘turns’ (?) {ubbuku) ; (c) it turns red (raldsu) ; (d) it 
turns yellow (hardsu ) ; (e) it turns white (ptsu) ; (/) it bubbles (rahdtUy the 
Syr. rhhah) ; {g) the fire ‘from the middle of the eyes’ may drive out the 
bubbles {siblukku^ Syr. mlbdgi)\ {h) the ‘metal’ may ‘speak (like?) 
zikziku'\{i) the ingredients amalgamate {kapdlu ‘twist’, ‘writhe’) ;(j) the 
metal may be taken out and cooled ; or (k) the furnace may be allowed 
to cool before the ‘metal’ is taken out (the door being sometimes left 
open); or (/), as in making ‘sapphire’, the metal is cooled by pour- 
ing into water. There is a rake {mutirru^ Zimmern ‘Haken’, which 
must be the Syriac mattdrd or mdthSrd^ rutabulum, doubtless taken 
over by the Syrian glass-makers from Assyrian), with which the ‘melt’ 
is agitated (bahd^u^ Syr. b*has, and perhaps another verb, 2nd person 
singular, with similar meaning, tada'ib); o. ladle (?) {m^lu)\ and what 
may be a tray (?) or slide (?) {malanu {}))y by which the ‘metal’ can 
be agitated. There are two unknown words, tamraia (spoons?), and 
umhu} 

§ 8. Recipes for making glass in Assyria in the seventh 
century B,c. 

The following are the recipes for the various glazes and glasses in the 
Assyrian texts of the seventh century (Appendix I gives the full list of 
components of each in order). 

(B) is a simple glaze to be poured on brick (10 parts sand (No. 2 (o)), 15 
parts ash of alkaline plants (No. i (0)) and if parts ^styrax (or similar, 
“C/D, AH, 125 ))- Crush separately, mix, put into a cold furnace with 

^ The more modem tools in use, as given by Blancourt, Art of Glass (1699, 
22 ff.) were a ladle, shovels, fork, and rake, with moulds of marble (ib. 32). For 
uraku cf. ‘S’ 36. 
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a floor of *eyes*j settling it between the ‘eyes’; keep a/ good, clear 'fire 
until the metal reaches white heat: take out, cool, crush again, put in a 
clean melting-pot into an ‘arched’ furnace with a good, [clear] fire until 
it again reaches white heat, and then pour on the brick.^ 

A note is necessary on ^UD. It occurs in • . . ^UD M mi ^A., TU. 
'GAB'.LlS hm-iu \ , . ^UD whereof the meaning is “water of the 
§arbatu-tree'^ ’ (AM. 40, 5, iv, 3): soluble in heat (?), AM, 41, i, 26. 
A, DAN (Miu), ‘gum’, of harhatu is more common than simple A 
‘water*. The sarhatu-trtt grew round Harran, and consequently is 
probably the same word as the strobus or storbus of Pliny {NH, xii, 40), 
an odoriferous gum from Harran. (For other details see ^JEf. 135.) 

There are two possibilities for it here : (i) it might take the place of the 
more modern gum-Arabic,^ used to make the glaze adhere, but this 
seems almost impossible, since firing takes place after the mixing; (2) it 
might be used possibly as a component to prevent too great a proportion 
of sandiver or scum (for such, see TCAi, 584). ^Digmenu (ash) of harbatu* 
is applied to the uterus, KAR, 194, r, iv, 9, and LA of ^UD (presum- 
ably ash, no. 2 {i) of ^styrax) is used for eyes {AM, 92, 8, 8), so that it is 
possible that a charcoal is here suggested. EC, 682 speaks of an experi- 
ment by Fuchs of a melt of 10 parts pearlash, 15 parts quartz powder, 
and I part charcoal, ignited in a refractory crucible for six hours, pul- 
verized, added in small portions to boiling water until dissolved, and 
then evaporated ultimately to a solid, which resembled common glass, 
but was much softer and more fusible. 

There are three kinds of glass or glaze called sirm, dum^ and zuM, 
Zuku (D) is a clear glass (arai^a ‘be clear’) which is presumably the zu- 
ka{kyi of the seventeenth-century text (§ 6) made of an unknown 
quantity of sand and 12 mana of ahusm^iot which last I have no explana- 
tion, and can suggest only that it is a simple glaze like zaginduru (B). 
Crush [separately, mix], put into a cold furnace with a floor of ‘eyes’, 
settling it between the ‘eyes’ ; keep a good, clear [fire] burning, until the 
melt turns dull red and (then) white (?),^ cool; [crush] it again, put into 
a clean melting-pot, put it into a cold ‘arched’ furnace, (melt) with a 
good fire pour on [the brick], 

Sirm (CC), as well as sirsu natku (P), and dusuy ‘crystal’, (T, BB) are 
described in No. 18 (c). Various coloured glazes are made up with these 
with different colouring agents added, of which the best known are the 
black and red copper oxides (No. 7 {b) (2)). Uknu^ a simple blue glaze 

^ Neri (Merrett, 8) gives for ^Crystall Fritt’ zoo lb. of tarso (silicious stone) 
130 polverine (alkali) mixed, put into the Calcar which must be well heated ^for 
if they be put into the Calcar when it is cold, Fritt will never be made of them’, 

^ Suggested to me by two persons independently. This method is described 
in Hist, ii, 81 ; with tragacanth as the gum, moistened in water and crushed with 
a glaze, and applied to the pot before baking. 
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(F), consists of lo parts tersiiu (a composition of equal quantities of 
black oxide of copper and ;3fwM-glass, (C)) lo parts sirsu glass, some 
alkali, I parts of lime of the sea’^, and some roasted (litharge, 

p, 125), Crush separately, mix, put into a cold furnace with a floor 
of ‘eyes’, in a [clean] melting-pot, between the ‘eyes’ on a stand, so 
that the base of the pot does not touch the furnace; drive out the bubbles 
with a good, clear fire, and when the ‘mix’ is melted, draw the fire, and 
take it out and crush when the furnace is cooled. Put it again in a clean 
melting-pot into a cold ‘arched’ furnace keeping a good clear fire (but 
with the furnace-door open), until the metal is red, and then shut the 
door, agitating it until the metal turns yellow,^ and when the metal 
turns (?), pour it into a closed melting-pot, and when the furnace is cool 
it will be ready. 

There are at least two recipes for making uknu merku (apparently 
^moulded’ blue glass), ^ and there may be five. Section G gives 60 parts 
of tersiiu (black oxide of copper and glass), 20 of crushed jir^M-giass, 
20 of sand, part of lime, all of which is to be mixed, again crushed, put 
into a mould which is to be closed with another mould (?), and set be- 
tween the ‘eyes’. Sections H and K appear also to have been for uknu 
merku^ but as they each contain an unknown substance, they demand a 
full discussion : 

(H) is composed of 100 parts tersitu (black oxide of copper and glass), 
300 parts tarabanu mdda^ ^ part «r5w-glass, . . . gg part lime of the 
sea, . . something of sdndi (litharge, probably), part saltpetre, 
5 parts iip«-arsenic, part male red alum, | part /<sri/-arsenic, 10 parts 
*styrax. ‘ Keep a fire burning for seven days in the furnace’ , (melt), crush 
again, put into a mould. 

Mr. A. B. Searle courteously pointed out to me that my suggestion in 
OTC. 53 that tarabanu was ‘manganese’ could hardly be right, because 
of the enormous proportion. He suggests (i) ashes of some plant; (2) 
some prepared material ; (3) a coloured glass or glaze. We may eliminate 
(3), since we already have the colour in tersitu^ and we shall probably find 
the explanation in (i) in some form of soda, (2), as some prepared com- 
position, is improbable, as the texts afford us no indication of this, and 
they are concise in their details of such compounds {terdtu^ zuku^ sirsu^ 
duU). 

Tarabanu^ however, can hardly be the ashes of a plant, for three 
reasons ; {a) there is no plant-determinative, such as is actually given to 
^sarbatu in this receipt; (^) tarabanu is not found as a plant name in the 

^ Neri (Merrett, 271) says that Ferant. Imperatus commends iime made of 
Pisces crustacei and testacei^ such as oysters, crabs, and lobsters. 

^ Text a little broken and doubtful, 

^ Merku I have taken to mean ‘moulded^ from a root eriku^ with which we 
may compare the Late Heb. *drak ‘to mould bread'. 
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voluminous plant lists; (c) the uhulu^szlicomh. is so admirable for making 
glass that it would hardly seem necessary to introduce a new kind of potash. 

Again, it can hardly be a form of sand of a peculiar quality, since we 
have already the immanakku^ the special kind used constantly. 

The truth probably is that tarahanu is a very common chemical which 
has not yet been included in these glasses, the mineral carbonate of 
soda, nitrum. While 'Bohemian glass’ is composed chiefly of silica (loo 
parts), pearlash (50-60), and carbonate of lime (20-35), ‘spread glass’ 
is different in the proportion of soda included, of which a considerable 
quantity is used in the latter {EC. 682). If we presume that tarabanu is 
soda in large proportion in this glass, we can also admit the presence of 
potash, already included in the composition of tersitu, which is an advan- 
tage: ‘a pure soda-glass melted and blown rapidly is apt to get stains on 
the surface . . . but if one-third or more of the alkali be potash, the stain 
is rarely observed’ {ib. 683). ‘Crown’ glass would appear to be very 
similar to our uknu merku, being composed of 100 silica, 60 soda ash, 
8 potash, 10 lime, 4 saltpetre, | arsenious acid {ih. 683). 

Naturally Egypt, where the natron lakes have provided carbonate of 
soda from time immemorial, affords glass with a large proportion of 
soda to potash, AEMI. 419, 422 giving many analyses, of which I may 
quote two to show the percentages: (a) Xllth Dynasty, silica, 68-3: 
potash, 2*0 : soda, 20*2: (i) Fostat, silica, 71*2: potash 2*1: soda, 11*4 
(with other ingredients to make up the quantity). The natron, as 
analysed by Lucas {tb. 228) often contains impurities which are ap- 
parent in the ultimate results in the glass-making {ib. 120), and hence, 
if we should consider hdda to mean ‘purified’, in its sense of ‘to draw’ 
(even ‘to rake out’ a fire), our pm-potiion of tarabanUy when purified, 
might well work out satisfactorily as soda or natron. Philologically the 
word can be compared to the Arab, turdh ‘earth*, perhaps here indicating 
the special kind from which the carbonate of soda came, and it is con- 
ceivable that the word trona which comes from the Arab, word tr6n 
(said to be abbreviated from natrSn) owes its origin to our tarahanu. The 
directions for ‘scraping’ the soda in the making of this chemical in the 
Introductory Section of Ar-Razi’s ahAsrdr{MASB. 376) suggest 

that sadda may show the same process: ‘Take i mann (2 lb.) of white 
pieces of Al-qili and powder it, and pour on to it 7 times its amount of 
water. Leave it for 7 days, and then put it into a pot and subject it to 
coction until it is reduced to half (its volume). After letting it rest, filter 
it ten times and put it into thin glass cups {ktzdn) and hang them in 
beakers(y<2wajt). Scrape down whatever first crystallizes out in the cups, 
and return it to the solution. Protect an3rthing that drops down into the 
glass beakers from dust. Scrape off whatever crystallizes out the second 
or third time, and take it out, until all will have turned into salt, if it 

1 \ it-i. 
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A third and probably fourth way of making uknu merku is with one 
part of ter situ to which are added either i J (as in L) or 2 (as in K) parts 
of hdd* This last substance occurs here only (and not in Sect. AA, where 
I still read ... •‘Ud-da-a, against Zimmern, /.r., 200). Mr. Searle tells 
me that my suggestion for ferric oxide for sadd {OTC. 55) cannot stands 
since the proportion in Sects. K and L would be so large as to prevent 
fusing at temperatures obtainable with wood. It can hardly be an 
additional form of glass, as we have no other mention of it in these 
texts, nor can it be a colouring agent, which is contained in the tersitu. 
It must be some simple additional component to the glass, possibly an 
additional silica, and, since iadd will properly mean ‘mountain^ I sug- 
gest very tentatively, in view of what Mr. Searle tells me, ‘quartz* or 
‘flint*. 

Sect. J, the last way of making uMi merku (?) increases the amount of 
glass which is already in the tersitu: 900 tersitu, 2,400 -s:«^M-gIass, 
450 parts (?), I part saltpetre. 

From these we can go on to ‘sapphire*, sipru, which varies little, 
except in the firing, from simple uJmu, It consists of equal parts of 
tersitu and sirsu glass ; ‘crush together, put down into a cold furnace, keep 
a good fire burning until they amalgamate: put down in an ‘arched’ 
furnace, in a covered, “not closed” haragi-^zn, fire, and pour the melt 
into water: put down in a closed haragi-^pzn, close up the furnace tightly, 
open after four days’. 

Section S, ‘green crystal’ {dum arku) is uncertain, as we do not know 
what the first components are: ‘Ditto (?), to AS, GE^ . GE^ -arsenic . . . : 
again put into a mould : close the base of the mould, put it on [a support ?] 
in the furnace : close the furnace seven days ... on the tenth : take out 
and add 3,600 parts of ^ba-as (?) . . ., and i part each of washed salt- 
petre, lime, and potash, and some washings of spodos: crush again, rub, 
and melt Qtultabal) . . . (uncertain), let the fire burn, and take out,’ 

For two recipes dealing with what may be opaque glass see p. 72. 

§ 9. The use of gold in glass {almost the Purple of Cassius), and the 
possibility of the knowledge of aqua regia among the Assyrians 

Lastly we come to the most interesting recipe of all, Sect. DD, to 
make ‘[(red) co]rai’, [6<3:]§re (No. 43), by the inclusion of an infinitesimal 
amount of go[ld], with certain impure metals (which might possibly con- 
tain tin), which may represent the Assyrian prototype of the Purple of 
Cassius. Two problems, however, confront us: first, the text is badly 
mutilated, and although still searching for the lost piece, or a duplicate, 
in the Kouyunjik Collection, so far I have found none; secondly, if the 
recipe actually includes gold, we have to prove a knowledge among the 
Assyrians of aqua regia. 

First, with regard to the text itself; we can see in the recipe as 
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Gomponents,7,200 pzrtsoizuM-ghss; $zo{ [to]M(spodos, impure oxide 
of zinc) ; 20 of (which at an early period is lead, but in later times 
we find the ‘needles of abaru^ as definitely antimony, and andku, hitherto 
often tin, taking the place of lead); an unknown quantity of saltpetre, 
and I part of Ktl . . . (whichcanoniybe(^)i^&- [GJ],gold ;{b)Ktl . 

-SJ JR], silver; or (r) Ktl, [PAD, DU] (of No. i (>)), which is practically 
impossible. Indeed, it is the infinitesimal quantity of Ktl . . . (i in about 
7,250) which makes ‘gold^ almost certain, since there would be no point 
in introducing so small a quantity of any other substance. 

Now an infinitesimal quantity of gold, when dissolved in w^hat was 
known as aqua regia, will give a red colour to glass, a process known 
before the discovery of the Purple of Cassius in the seventeenth century 
(wherein, using the gold thus, chloride of tin was added). We are not 
concerned with the latter addition, which is probably not included in 
our recipe: it will be enough if we can prove that the Assyrians were 
able to use gold in glass after a dissolution by aqua regia, 

Roscoe and Schorlemmer (TC. 5th ed. ii, 588) give the following 
historical details about this use of gold: ^The older chemists were 
acquainted with the fact that glass could be coloured a ruby-red tint 
by means of various gold compounds. Thus Neri describes a method of 
preparing ruby glass by adding to the glass-maker’s materials the 
residue from the evaporation of a solution of gold in aqua regia.’ (Neri’s 
method (ed. Merrett, 192) gives it as follows: ‘Calcine Gold with Aqua-* 
regis, many times, pouring the water upon it five or six times, then put 
this powder of Gold in earthen pans to calcine in the furnace till it 
become a red powder, which will be in many days, then this powder 
added in sufficient quantity, and by little and little, to fine Crystall glass 
which hath been often cast into water, will make the transparent red of 
a Rubie as by experience is found,’) (Pomet (1737, HD, 108) evidently 
quotes the above from Neri almost word for word.) 

TC. (588) goes on to say that general attention, however, was drawn 
to this subject in the seventeenth century, after a discovery of the purple 
of Cassius, obtained as a dark red powder by mixing the chlorides of gold 
and tin. Tn his Ars Vitriaria Eocperimentalis he [Kunckel] says: “There 
was a certain Doctor medicinae, by name Cassius, who discovered the 
praecipitatio Solis cum Jove: to this perhaps Glauber may have given 
occasion, but I leave this undecided” {ib. 589). The amount of gold 
contained in ruby glass is very small, amounting to 0*05 to 0-06 per cent.’ 
In our Assyrian text it is about 0*014 cent. 

Let us consider first, as briefly as possible, the history of aqua regia, 
Lowry, in his Historical Introduction to Chemistry, 13 if., gives it so ad- 
mirably that I have ventured to quote him, compressing it as much as is 
advantageous for our purpose. The first powerful acid to be discovered 

xsitttt in*l nf t/tf-rml wJiirVi ran f»r nKtaineH Ihv dtsfillincr crrftpn vitrial ffrnm 
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decomposed pyrites), as described in the writings of Basil Valentine and 
Glaxiber, although actually it was obtained as far back as Geber (eighth 
century a.d.) from the distillation of alum. Green vitriol was certainly 
known to the Assyrians, who called the green vitriol by the name 
^ZUR. SAR.GUB,B A 'dtcom-position of pyrites’ (No. 9 (<:))* From 
this distillation ofgreen vitriol, as Lowry goes on to say, dense white fumes 
result from which the oil of vitriol is obtained. This, too, the Assyrians 
knew, for their word ^ZUR.SAR,GUB.BA is immediately followed 
in a syllabary by (probably connected with our word 

marcasite, pyrites), which is actually equated with what, I venture to 
think, is the most important word in Assyrian chemistry, which, as I 
have tried to show in No. 9 (<?) (2), was their word for Turning sulphuric 
acidk The word is actually hannabahru ‘fuming hannd which I take to 
mean, from a comparison with other Semitic roots, ‘fuming fetidity’. 
Then Lowry says that the result left behind after distilling the green 
vitriol is colcothar, red vitriol, which the Assyrians knew quite well 
under the form ^ZA.SUff.DIR (No. 9 (d) (4)) and, since they knew 
both green and red vitriol, naturally there can be no doubt that they had 
the intermediate product, the ‘fuming sulphuric acid’, the oil of vitriol. 

So far so good. But we are unacquainted as yet with any acid stronger 
than oil of vitriol known to the ancient Assyrians. 

Geber, however, describes another acid {aqua fortis) obtained by dis- 
tilling a mixture of saltpetre and green vitriol and alum, w^hich Glauber 
at a later period obtained more easily by distilling a mixture of oil of 
vitriol and saltpetre from a glass retort heated gently in a bath of hot 
sand over a furnace. But in addition to this, by dissolving sal ammoniac 
or salt in aqua fortis^ Geber obtained the more powerful aqua regia 
capable of dissolving gold. This is the acid which is essential for dis- 
solving gold to make red glass, and it is this which the Assyrians must 
have had, if the recipe, which has been quoted, really contains instruc- 
tions for this process. 

Hoefer {HC. 1,117) already suggested that even as far back as the 
time of Pliny aqua regia was known, since in NH, xxxiii, 25, the latter 
says that gold is put into an earthen pot with 2 parts of common salt, 
3 of misy (sulphate of iron or copper), 2 of another salt, and i of a stone 
called schistos (argillaceous earth), and then heated, by which process 
the gold will be freed from impurity. Hoefer says that this passage is of 
the highest importance for chemists since a mixture of common salt, 
vitriol (sulphate of iron or copper) and clay produces under the influence 
of heat a reaction from which will result one of the most powerful 
mineral acids. ‘Quel etait’ (says he) ‘cet autre sel que Fauteur ne nomme 
pas? Si c’est le nitrate de potasse, les Remains auront connu Veau regale. 
Or la vraie chimie ne date que de Femploi bien etabli des acides mineraux, 
oui sont les veritables dissolvants des metauxF (But v, CS. i, 204.) 



xxxiv INTRODUCTION 

As I have already said, we are not concerned with the introduction of 
tin into the Assyrian gold mixture, as in the Purple of Cassius; the red 
result from gold in glass can be obtained without it, according to the 
above authorities, and our only concern, at all events at first, is to discuss 
the possibility of the Assyrians knowing the necessary acid aqua regiaJ’ 
They certainly had all the ingredients, the most difficult to obtain being 
the fuming sulphuric acid, which, I think I have shown, they knew under 
the name ^amabahru Turning fetidity\ from the decomposition of 
pyrites. Saltpetre (miru), salt (tdbtu), sal ammoniac {itru, itrdmi^ IM. 
KAL.LA)^ and alnm(gabu), too, if necessary, were all easily available. 

Now our text, having given the proportions as stated above, goes on 
to say that this is the elamete ia (?) . -daidni^ an indication 

that it is the discovery (?) (Arab. Him ‘science’) of a certain chemist 
called . . .-dai^ni. One other recipe (Sect. U) uses a similar phrase after 
the details of the ingredients, and then comes to an end. But ours 
appears to have several more very broken lines before it reaches the 
name of the result \bd]hrS (‘[red cojraF), and it will be in these broken 
lines, if anywhere in cuneiform, that we must seek the description of 
aqua regia. We are entitled to look on these lines as a kind of ‘rider’ 

^ I append for convenience the formulae for making ruby glass with gold and 
tin. It will be observed that in the Assyrian recipe the difference, except in the 
quantities, is that [tmlM and aha\ru\ replace the borax, tin, and antimony (pre- 
suming, as we are entitled to do, that the arw^i^-glass represents the silica, lead, and 
potash). Two methods are given in EC. 684: (i) dissolve i part of gold in 18 
parts of aqua regia, dilute it with 5 times its volume of water, and add J of the 
solution to 512 parts of the following glass-paste: 

100 parts of silica 
160 parts of oxide of lead 
20 parts of purified potash 
20 parts of saltpetre 
48 parts of borax 
3 parts of oxide of tin 
3 parts of oxide of antimony. 

The mixture is heated for 12 to 14 hours in an open crucible; (2) (another 
method) dissolve i part of pure gold in 12 parts of nitric acid and 12 parts 
muriatic and i part sal ammoniac, and add to it i part of tin dissolved in 20 parts 
of nitric acid and 6 parts muriatic, and diluted in a flask with 500 parts of water. 
This purple precipitate of Cassius is filtered, washed, and dried, and added in 
small quantity to the following mixture: 

40 parts of quartz 
16 parts of saltpetre 
8 parts of borax 
I part of arsenious acid 
I part of cream of tartar 

the whole being heated in a glass pot until it has attained a low redness, when 
it is covered and a higher heat given. When clear the glass is cooled, pulverized, 
and sifted, and mixed with a sifted glass composed of 128 parts of quartz, 64 of 
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explanatory of the method which . . .-daiani used to dissolve his minute 
quantity of ‘go[ld]’. 

The lines are so important that, mutilated as they are, and with all 
reserve in my suggested restorations, I think it well to append them in 
full. It will be seen that saltpetre is easily visible at the end of 1 . 22 : the 
crux is in 1 . 23, which ends with .... -ha. Now we might see in this 
. . . -ha the end of namrutu ia A. AB. BA ^lime of the sea’, one of the 
substances in use in these texts ; on the other hand, if we let our imagina- 
tion run away with us, we might suggest ^ZUR.SAR.GUB.BA 
‘decomposition of pyrites, green vitriol’ (No. 9 (c)), which is, of course, 
what we want ; and then, by suggesting that salt or sal ammoniac had 
been contained in the lost lines, we should have the ingredients for aqua 
regia. But since namrutu sa A.AB.BA does actually occur in these 
texts, it is impossible to maintain such a far-reaching suggestion- 

16. a-?ia I ma-na z[u-k]i-i 
To I mana of zuku-glzssy 


17 * 

18. 

^ 9 - 


20, 


16 kisal [tu-u$]-ku-u 

16 kisal of spodos (impure oxide of zinc), 

JO kisal a-ha-\ri \ . . , [A]N.NE 

10 kisal of ahalru] (lead, antimony), . . . of saltpetre, 

I kisal Ktl. [<?i] . . . e-la-me-ie 

I kisal of go[ld], . . . the discovery 

&(?) katS^Q)\f[ . . . -daidni 

of the hands(?) of . . . -daiani. 


21. 


22. 


23. 

24. 

25. 

26. 

27. 


{Possihle 

readings) 


{Possible 

readings) 

(Possible 

readings) 


, . [amount] [tu-usl-ku-u (spodos) 

. . [amount] \%ii\-ku-u (glass) 

\zd\-ku-u (pure) 

[tu-za]z\-ku-u (which thou slialt 
purify) 

[amount] [A]N.NE (sBltpetre) 

( [amount] [nam-ru-tum sa A.AB].BA (lime of the 
sea) 

[amount] [^ZUR.SAR.GUB].BA (green vitriol) 
f . . . . . . [dajw-m'iy (powerfully) 

( [a-da]n-ni^ (continually) 

[;f«(?)-w]5-^«-# spodos (?) 

P^“] ]^, A [the god] Ea, 



[mas-kan-ti ^ba]h-ri-e 
[the composition for co]raL 


LL 16-20 are reasonably correct L. 21 is very difficult: there were 
originallv perhaps eight characters in the line. It should be noted that 
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although toM in the nominative elsewhere in these tablets is never 
written with 1/ finally, but the . . . \ii]s-‘ku-u of 1. 25 suggests that 
‘spodos’ might be supplied here. As for the essential word in 1 . 33, I 
naturally give the two suggestions with the greatest reserve. At the same 1 

time, while considering the possibility of the knowledge of aqm regia ^ 
in ancient Assyria in the seventh century B.C., it must be admitted that 
there are some grounds for thinking that the inclusion of the very small 
quantity of go[ld] to make ‘[red co]rar glass, followed by a broken 
description in an unusual place, presumably to explain a special 
process, suggests more than a possibility that the Assyrians must 
have known how to make aqua regia, 

§ 10. On the Assyrian geological methods 

The word lA^ ( TAK), abnu, lit. ‘stone’, is used as a determinative to 
most forms of minerals (see Jastrow, PRSM, 1914, 153 : OTC, 2), and 
includes the ‘metal’ of glass in the process of formation; hailstones 
{MANB, ii, XXXV : also aban sami, HC, 25, and black and red stones 
‘caused to rain’ by Adad, Virolleaud, Adad, No. xiii, 13, 14) ; coal {ana 
Umit kakkadi-m isat abni^^ taiakan{ari)^ Cl\ xxiii, 36, 64); numerous 
chemicals derived from minerals ; and it is also often added to the metals, 
but it is not clear what the exact significance here is.^ Undoubtedly the 
word ahiii covers a wide field, and there is no need to suppose that booty 
captured in war which is indicated by abnu is necessarily ‘precious 
stones’. 

The total number of species of ‘stones’ occurring as drugs, or, at ail 
events, as aids to the physician, is approximately 120, which leaves 
only three score or so to complete the total of the Assyrian mineral 
names determined by ahnu. In the medical texts of AM, they occur 
less than three quarters of a thousand times, about a seventh of the plant- 
occurrences v). 

Certain minerals are described as ‘male’ and ‘female’ ; ‘male MUN 
(salt)’, No. I (c), probably sal gem; ‘male and female black ^AN,NE 
(saltpetre)’, No. i {e)\ ‘male red ^gabu (alum)’, p. 34; possibly ‘female 

^ The curious use of the det. ahim before the metals has no serious effect on 
their meaning; they retain their metallic value, although perhaps the abnu implies 
a difference in the actual substance ; ^Kaspu ^bura§u ^erii * . . . occur, BBR. 31,4, 
after various stones, but the order has no bearing on their intrinsic value, and de- 
pends on their magical effect (cf. also AM, 7, i , ii, 14 where ^kaspu occurs after 
^saggilmuty 'thunderbolt'). In AM. i02, 20, on the other hand, the metals 
marked by abnu take precedence of a long list: *^kaspu^burasu^GUG , . .,with 
^ AN, BAR 'iron* separated from them by more than a dozen names of minerals 
other than metals. In the tablet of amulets, KAR. 213 (where the sign abnu is 
absent from every mineral), the metals do not take precedence of other minerals, 
but are obviously placed in position with a due regard to the composition of the 
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(lapis)^ p. 132; ‘male and female mum (misy)*, No. i i ; ‘male and 
female (pumice)’, No. 99. EB. nth ed., s,v, GemyXi, ^61 says that 
it was the custom of lapidaries to regard the darker stone as masculine 
and the paler as feminine, but whether this can be applied to the Assy- 
rian lapidaries is doubtful. The Assyrian botanists used the same 
expressions in botany {AH, xix), but to a limited extent, and not neces- 
sarily to distinguish male and female plants, the ‘male’ and ‘female’ 
liquidambar, for instance, being so defined probably from the shape of 
the gum (like the frankincense of Pliny, NH, xii, 32, either like testicles 
or breasts). Neither appear to fit here, particularly the first explanation 
(through colour), since we have a definite colour ‘black’ in the case of 
saltpetre. The use has more probably reference to comparative hardness 
and softness. This is the explanation given in Pliny’s NH. xxxvi, 39, for 
the hard or soft stone within the geodes, the same explanation as 
actually occurs in cuneiform (see p. 109). 

§ II, The ZA-group of minerals^ and the words for colour 

It is interesting to note a series of minerals beginning with the sign 
ZA ( ^ ahnu ‘stone’), these having the ordinary determinative tah {ia^^ 
zdy si). These minerals are ^ZA,G 1 N {uknu, lapis, blue), ^GUG 
( == ^ZA.GULy sdnduy cornelian, red), ^ZA, TU {NIR, hulalu^ white 
lead), ^ZA , SUJf {SUBA, suhu, the base of the words for vitriol). When 
the ‘ZA[’ is removed, the rest of the sign may give some evidence of 
the origin of these words: ^ZA.GIN will literally be ‘the stone of the 
mountains’, i.e. the distant blue haze (see p. 129): ^ZA.TU ‘the 
heavy stone’, from the weight of the white lead (see p. 137): ^ZA,SUIf 
‘the stone of wearing out’ {hullu),^ from the fibrous appearance of the 
alum (plumous alum), or crumbling nature of the shale whence the 
‘white vitriol’ came (see p. 93):* ^ZA,GUL ‘the stone of moistening* 
(the root of nartahu)^ i.e. the red cinnabar, which becomes the fluid 
mtTcm:Yhydrargyros2dttx sublimation (see p. 29). (It must be understood 
that I put forward these suggestions with all reserve.) 

Again, in considering this sign ZA which has the value abnii ‘stone’, 
it is well known that the other, more usual word for ‘stone’ TAK^ abnu^ 
has the values ia^ and zd, but we know of no corresponding ia^ as a value 
for ZAy and yet we might almost assume such a value from ^HAg, GIN 
for uknu. la seems to be also incorporated in the first syllables of certain 
words for minerals, i.e. ianihu fox ia-anilxu (p. 94), iartu for ia^artu 
(p. 165), iarahu for ia~arahu (p. 97), iaspu for ia-aspu (p. 170). 

§ 12. The magical use of colours 

An examination of the various uses of coloured stones, cords, and so 
forth in Assyrian charms will show a definite system. 

^ BulM *to destroy’ shows its original meaning in the Heb. hdlah ‘to wear out’ , 
Svr. 672 . detritus est. in nael. imtrefecit. 
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First, a brief note on the actual colours is necessary. There are three 
main different kinds of red: DIR{sdmu), GUG {sdndu, the feminine 
form),znd ffUS{rtism). Sdniuisnsed for red ochre on a clay dog (Gadd, 
RA. 1922, lo), blood (e.g. damusu hima illuri sdmu ‘his Mood red as 
anemone’, TL. 42 (7)), running to brown, of opium {AM. 16, 3, 9), the 
colour of a donkey {Camb. i, i, Ziemer, BA. Hi, 477), an ox (D^r., 
276, i), alum (Introd. § 8 (H)), the red of gold {Nhn. 489, 4). GUGy 
sdndu, if cinnabar (No. 2(j)), would appear to be a brighter colour, as the 
stone cornelian, also suggests. It can also be used of blood- 

colour, and perhaps litharge (p. 125). It trends towards a rose-colour in 
^GUG.SlLA .SAR (No. 61, (b)), and other shades will be found on 
p, 124. Russuj curiously similar in sound to the Latin russus^ our russet, 
represents the same colour : corn {asnan, Pognon, Wadi Brissa, A, iv, 48), 
nnm (AM. 74, ii, 12: 94, 2, i, 2: 95, 2, Hi, 5), and gold (kurasu fre- 
quently, and sarirUy No. 5 {b)) are deiEned by it, and rasdsUythe cognate 
verb, is applied to glass glowing red, before it becomes yellow {hardsu, 
Introd. § 7). 

Blue is ZA(IAs(?)). GlNy uknily MklvOqs, Kvavosy perhaps the colour 
of the distant mountains (see § i i), with various shades given in No. 
ts{a). ^Samattu ‘heavenly blue’ is applied only to blue vitriol (No. 9 
(^)(5)X 

Green and yellow have always been a difficulty, as they are defined 
by the same word arku {SIG^) : the Heb. ydrak describes the green grass 
or the pallor of the face. The Assyrian root defines grass {urkitu)y the 
green clay ‘body’ made with verdigris (Appendix II), the pallor of the 
face in terror (iv R. 50, by 44), the yellowish-green of the spurge {^GI. 
RIN arku ‘yellow-green flower,’ AH. 3), becoming yellower in jaundice 
{amurrikanu) and trending to a brighter yellow with the double SIG^. 
SIG^ in the words for orpiment (No. 4 (^), (A), {i)). Perhaps the NIM. 
SIG^.SIGy = hsuru is the yellow wasp, but the more common wasp 
in Mesopotamia is the large, handsome insect with Its red and yellow 
bars {JRAS. 1934, 774). The brightest yellow is represented by hura- 
su ‘gold’, the root hardsu meaning ‘to glow yellow’ after rasdhiy ‘glowing 
red’ in the Glass-texts (Introd. § 7). 

As for white and black, they are represented by signs for ‘day’ and 
‘night’. PM ‘white’ includes pf/w limestone (No. 21 (a)), silver (No. 6), 
and even gold {hurasupMy H. R. 26, e-fy 57), and the verb is used for the 
white heat of glass (Introd. § 7). Salmu, black, includes cummin seed 
{Nigelhy AH. 8), anemones {AH. 9), the castor oil plant {AH. 17), and 
storm-clouds {GE. xi, 93). 

The parallelism of GUG { = ZA.GUL) with DIRy both meaning 
‘red’, suggests that we have two classes of colour-signs, the one, (per- 
haps earlier) PARy G/G, SIG^y DIR (white, black, yellow-green, red), 
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always represented by ^ZA . GlNy suggesting that it was a later borrow- 
ing ; ^ZA . TU and ^ZA . S UH are never used to describe colours. 

Now, in discussing the system on which the colours were used in 
magic, it must be noted that, just as in later times the alchemists asso- 
ciated deities with chemical substances, so did the Assyrians. It was a 
common principle in antiquity (see Cook, ZeuSy 626). In PBS, x, No. 4, 
337, Langdon gives a list of these: silver is ^^^GAL (Marduk, Aa, &c., 
jD. 343, 12), gold ^^^EN,ME,SAR,RAy copper Ea, and so on. But 
more indicative still are the passages which show the powers of light and 
darkness as represented by the white gasm gypsum, and the black 
bitumen (p. 42). It is this last which gives us some evidence on which 
to base a system of colour-magic, which should be very simple to dis- 
cover. This antithesis of white and black is shown in Shurpu, v~vi, 
144 if. where a woman is directed to spin a double thread of white and 
black to bind the head, hand, and foot of the man under a tabu, which is 
then removed as symbolical of removing the tabu, and thrown away in 
the desert.^ But the magic is still clearer in the use of red wool for a 
woman with menorrhagia; red wool is to be spun into a thread with a 
sinew of a cow that has been ‘covered’ (to make certain that it is full 
grown, and so in sympathy with the age of the woman), iron and adbaru- 
stone (either pumice, or the calcined alkali as styptic), twisted (^iV^I), and 
put into her ‘middle’ (pubes) {KAR, 194, i, 31). Another for the same 
{ih, 22) prescribes that the male ^andropogon, red wool, and the sinew of 
a ‘covered’ cow shall be spun by a ‘separated’ woman (during her period), 
tied with fourteen knots, with adbaru-stont knotted into the middle, 
rolled in red wool, the whole knot to be placed beneath her girdle (band), 
and fastened on her ‘middle’. In the case of a (bloodshot) eye, red wool 
is to be put on the sick eye, white on the healthy eye (AM, 10, i, iii, 15- 
16). The red obviously represents the blood, just as the black and 
white the principles of evil and good (see p. 160). 

Similarly the blue wool represents the blue of a ‘swollen muscle’, a 
twisted thread of blue and white containing three garnet(?) beads being 
used to remove the (discoloured) swelling (p. 164). 

The stones used as beads in these magical charms all have a related 
significance. Just as the magnetic iron ore and iron filings are used 
symbolically in love-charms (p. 86), so do we find a group of three 

^ Although this principle of magic is so well known, and has been the subject 
of so much comparison with the customs of other peoples, the following, from 
Toumefort, Voyages^ 1741 , iii, 2^47, is worth quoting from his account of baptism 
among the Armenians: ‘ . there are stiE many Priests who do it thro mere 

ignorance. While the Curate recites certain Prayers of his Ritual, he makes a 
small Cord or String, one half of white Cotton, the other of red Silk, the Shreds 
whereof he has himself twisted separately. After having put it on the Neck of 
the Infant, he makes the Holy Unction on the Forehead, the Chin, Stomach, 

A TJnt-i/4e} Td'aa.'i- 1%-rr 'nr.nl.'.'n » A QJnw. aJP ..n ..'L. * 


minerals— hate-stone, ^SAG.KAL, and native arsenic' (p. 1 88)— that 
*a favourable finger’ may be pointed after the wearer. What the ‘hate- 
stone’ is is doubtful. The stones used for obtaining the favour of Adad, 
the sky-god, are naturally of green, blue, and crystal (p. 183). And so on ; 
the list might be multiplied indefinitely. 

§ 13. Beads {^IGI ^ eyestone\ and ^NUNUZ 'egg->stone^) 
Apart from certain special ‘eye’ stones (see Nos. 32, 33), there is a 
common Assyrian use of ^IGI {Snu)y lit. ‘eye-stone’, hitherto custom- 
arily regarded as a special kind of stone, particularly agate, either cut 
into the shape of an eye or found naturally in this form(cf. Bab,- Ass, ^ i, 
351), ‘Eyes’ of this kind, it is true, are fairly common: e.g. a pair of 
onyx ‘eyes’, inscribed with a dedication to Ningal by Abi-esuh {c, 2000 
B.C.), in three colours, dark and light brown, and white, thus represent- 
ing the colours of the modern Arab eye.^ (Langdon, RA, 1923, 9). 
Langdon (ib.) instances others; one in onyx with an inscription of 
Nebuchadnezzar (Menant, Glypt, Or. ii, 142 ff. ; note particularly 147): 
some plano-convex agate eyes, Kassite period (Hilprecht, OBI. No. 
29 ff.). Vvict {JAOS. 1923, 52) refers to an inscribed eye of banded 
agate dedicated to Nabh by Nebuchadnezzar. 

But there is nothing to show that these ‘eyes’ are represented by the 
Assyrian ^IGI. A lapidary’s list (Kassite period, Legrain, UMBS. 'sdii^ 
No. 80) speaks of (17) 5 NUNUZ-in ^PAR.AS rabutP^ (18) 7 IGI 
^PAR.AS adi i lulidanitum ihzu (19) 6 IGI ^PAR.AS sihruti^^ la 
ihzu (20) 4 IGI ^mgarri ihzu hurasi ‘5 egg-shaped (beads) of alabaster, 
large: 7 beads of alabaster besides i lulidanitum (see p. 76) set: 6 beads 
of alabaster, small, not set: 4 beads of serpentine set in gold.’ Similarly 
we find in TA. 13, 3, endte^^ ^PAR.AS ‘“eyes” of alabaster’: UMBS, 
ii, No. io5,3(cf. ii),i ^PAR.AS, AS I IGI. PAR. AS' 1 chzlctAony^ 
1 “eye” of alabaster’. It will be noticed that the eyes here are of white 
and of green (if ^IGI. sirgarri is here a bead and not a particular stone, 
see p. 156) the latter being hardly a correct colour for eyes. Knudt- 
zon is nearer the meaning with ‘gems’ {TA, ib.), AM. 17, 3, 8 is equally 
clear: '4 apji (?) , , 7 ‘four eye-stones of PA (?)-stone , . 

Equally important for the meaning is the passage in the Descent of 
Ishtar (K. 162, K. 7600, CT. xvi, 47, 48; Witzel, Orientalia, 1923, 84): 
‘She heard the sound of her brother: then threw Belili her ornaments 
on [the ground] : with her eye-stones ]y'\&ndte^^) [her] chamber was full.’ 

Cf. King, Curious Lore^ opp. p. 148, for numerous eye-agates from Arabia. 
The Assyrian stones may be the BeU oculi of Pliny (NH. xxxvii, 55), of a whitish 
hue surrounding a black pupil, which shines amid a lustre like gold, and is 
consecrated to Belus. 

^ The meaning of ii JR. 51, 18 a-b (the text which gives the provenance of 
minerals^ is not clear: e-na-te | ^^<^^SA.AG.GlS,y \ iad e- 
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Equally important is iv. K SS t: e.g. (4) im Mmdisu tasakm(an) 
7 ^SnateP^ j pare^ ina Epati mlimtiy &c. *On his neck thou shalt put 7 
''eye-stones” Jpme on a black thread’ : (10) lappi sa birit ^inateP^ pari ina 
libbi talpap ‘a binding (a "serving”?) for between the "eye stones” (and) 
the pari ihtitm thou shalt overlay (serve, bind)’: and from (13) on- 
wards, 14 husab ^ A. ZAL.L A ina riksipist tukasar*ma {ij^ ina MsadiEi 
tasakan(an) endteP^ [sic] pari kaliEna ina Epati saMmti tasakak^ ^14 
shoots of hemp on a white cord thou shalt bind and put (it) on his neck : 
all the "eyes” (and) the pari thou shalt thread on black thread’. 

From the IGI -bead, doubtless spherical, we can go on to what must 
be the ovoid bead, ^NIJNUZy which is contrasted with IGI in the text 
from UMBS, xiii given above. This is equated with erimmatum (*A’ 13, 
‘G’ 16, properly 'case-tablet’, but also the geodes stone containing 
another (see p. 107)), the comparison being doubtless with the egg 
inside the fowl. The various colours are given in CT» vi, ii, 24, a ff.: 
^NUNUZ.PAR (white) (also UMBS, xii, No. 14, 12), ^NUNUZ.' 
G/G (black) (also UMBS. Ic, 13), ^iVGiVGZ.DJi? (red), ^iVGiVGZ. 
SIG^ (?).A (green?), ^NUNUZ.SIG,.SIG^. (yellow). Other forms 
are: ^NUNUZ, GJj niru ('A’ 14, 'G’ 17) 'yoke’, ‘collar’ (?), neck-beads; 
^NUNUZ.DUi^.DUi^, 'very small egg-shaped beads’ = sipretu (‘A’ 
15, ‘G’ 20), possibly Heb. sawwdrin ‘necklace’, which are measured by 
weight (12 mana, RTC, No. 304, iii. 4) (cf. e-rib {})-di-e-tu, 'A* 16); 
^NUNUZ,TAB,BA ('twin(?)-egg-shaped beads’); ^NUNUZJIL 
TAB, BA = sipriti, ‘G’ 19. (For bead-shapes see Beck’s admirable 
article in Arch. 1927, i ff . I remember seeing in a Mesopotamian 
bazaar an obviously ancient white stone of the shape and size of an egg.) 

§14. TAG.GAZ {TAG.GAZ, TAG.GAZ) 
takkassi, takkasUy cut stone 

The reading would appear to be TAG zs the first sign (see below). 
Haupt {OLZ, 1913, 493) suggests abnu hepitu as the equivalent for 
TAK.KAS, and he translates it ‘zerriebene Steine’, Boson {It. 400) 
makes it 'pietre macinate o metalli polverizzati’. That it represents a 
condition, not an actual mineral, is clear from the following: 

(1) Senn. {Luck. 34, iii, 41) takes tribute from Hezekiah of 30 talents 
of gold, 800 talents of silver, nmkti guhli tdk-km-si ^AN.GUG .ME 
rabufiP^ 'preciom (stones(?)), koM, great takkassi of AN.GUG.ME- 
stone’ (p. 127). (2 -timQ) tdk-kas-si occurs ADD. 937, ii, 8). 

(2) ^TAG.GAZ dust == tak-ka-su *TAG.GAZ of crystal = tak- 
kasu' {^oh&il, RA. 1918,116,45). The same ( T^G. G^Z^Mz) heads a 
list of nine minerals for ‘a position in the palace’ {KAR^ 213, iv, 9), the 
other {sirgarru, PAR. AS, GUG, GUG.KA, KISIM.SAR.A, aspd, 
AS.G 1 .GI, and marltallum) not being marked with TAG.GAZ, and 

^ Pa-ri-e. 
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yet some of them are eertainly connected with this word in other 
passages (see further). The same peculiarity of insertion of takkas 
before one particular stone occurs in AM. 2, i, 8 + CT. xxiii, 37, 9, 
Summa amelu kakkad-su ittenihamm . . . GIR ^tdk-kds ^GUG. 

mmhoE ^KAlGfG %ulah ^AN.ZA.[KAN} . . .^]KISIM.FA.M 
8 abni^^ annuti ina nabasi npati pisi tetimmi . . . \ind\ SAK.Kf ^-m- 
tarkas-ma ibalut ‘if a man’s head is offensive (?) . . . serpentine, iakkas 
(of) aventurine, black ochre, white lead, ^AN. ZA . [i^.i 4 iV?] . . . KISIM. 
P^.\£“Stone in red and white wool thou shalt spin . , bind [on] his 
temples and he shall recover’. In ‘Y’ 12 TAG. GAZ E . . . followed by 
^sdmtu E. . . is difficult. 

(3) TJlmu., lapis: AG. GAZ uhti ^ [^k]a-pa-sa [uknt], Scheil, 

91. It was brought from Media by Esarh. {idk-kds ^uknt^ PE. 

iv, 38). 

(4) On K. 23 {ADD. 993, re-exd.) are mentioned (4) i tdk-kds si-e 
me-Ei-M a-na i ahnime-El-H i-sii-har ‘ i takkas of whetstone, its half for 
one stone, its (other) half is returned’ ; (7) i tdk-kds aEpu-ti a-na 3 abne^^ 

takkas of jasper for three stones’; (10) i tdk-kds aba-rum-mu a-na 
j ahii takkas of abarummu for i stone’; (17, cf. ii, ii) J tdk-kds 
SAK.KIQ) ar{}yhi x ultu libbi na-E [ri-ih{})]-ttl i-su-har ‘ i takkas SAK. 
KI{J) arklQ), 1 taken therefrom, the rest are returned’ ; (ii, 3) X tdk-kds 
GUG.SILA a-na i ‘i takkas of rose-red quartz for one’; (ii, 8) I tdk- 
kds ^UR a-na i ‘i takkas UP-stone for one’ ; (ii, ii) i thk-kas su-u i ultu 
libbi na-E ri-ih-tu is-su-har (?) ‘i takkas of whetstone, one taken there- 
from, the rest are returned (?)’ ; (ii, 16) X tdk-kds SAR . [GUBQ)] . BAQ) 

2 ultu libbi na-E-u ri-ih-tu is-sii-har^ i takkas oi pyrites (vitriol-stained (?)) 

3 taken therefrom, the rest returned’. This would appear to be the list 
of a jeweller who has received various cut stones, some of which he 
returns to the lapidary who offered them (?). 

(5) A contract of Nabopolassar’s time mentions ^tak-kds ^FAR . A»§ 
(alabaster, Scheil, RA. 1926, 46). A letter {ABL. 847, r. 3) is precise: 
. . . -pi 3 uhani rupsa sa tdk-kds sa MGI. ZAG. GA ana ^A-danQyih-ili 
^^NI.GAB a-ti-din T have given . . . 3 fingers its breadth, 2. takkas 
of IGl.ZAG. GA-stone to AdanikQyUi^ the door-keeper’. 

It would seem that takkasu is very near our ‘cut stone’. At the same 
time it includes heavy slabs(?): e.g. x biltu 6 mana tdk-kds . .la badli^ 
which is between sixty and seventy pounds {ADD. 812, r. i). 

§15. The methods of pounding and crushing stones^ and glass 

There were two principal kinds of mills in antiquity which the 
Assyrians would have used: (a) hand-mills for different substances, and 
{b) mills turned by animals. The Romans made them of volcanic 
trachyte or porous lava (W. Smith, Diet, of Antiquities, s.v. Mola), and 
in tbp. nnnp.r milktonp is still made of the latter material. 
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the lower being compact sandstone (Thomson, The Land and the Bmk, 
528); Burckiiardt (Sjna 57, quoted Smith, DB. s.v. ‘Miir) speaks of a 
black tufa brought in blocks from the Lejah and fashioned into mill'- 
stones at Ezra in the Hauran. These latter are doubtless the ^HAR, AD . 
BARy adbari ‘mill of lava (basalt)^ (No, 21 (^)). This popularity 
goes back to the time of Xenophon {Exp, i, v, 5), the people of Pylae 
(between Alexandretta and Aleppo) being said to make a living by selling 
millstones. IB, (632) speaks of a hajar ar-rahd ‘millstone* called aLMfy 
which was said to come from the east of Aleppo, The modern mill- 
stones in Basrah were, so far as I could see, of granite, both upper and 
lower being i ft. 6 in. across and i-| in. thick. The upper was revolved 
by means of a wooden handle on a metal pin set in the lower, which 
projects through a hole fitted with an iron eye in the upper. The 
Assyrian handmill is ^]HAR,SU ( == eru kdti ‘hand-milF, em habisi 
‘baker’s mill’, and erti . . ,-du-riy unknown, ‘C 15, 6; ‘D* 5 ; ‘F’ 15-17). 
This is expanded to ^HAR,ZID,GU ‘mill for (?C/-flour,’^ as distinct 
from ^HAR.ZID,SE ‘corn flour mill* (on the same tablet, alongside 
each other, ist Dyn. of Babylon, CT. viii, 34, Bu. 91-5--9, 2504, and cf. 
for the same two, Ranke, PBE, vi, i, 26, of the date of Ammiditana). 

The larger mill would appear to hQ^HAR zi-hu-im (v. zi-e-hi) — eru 
zthi = eru ha-H 4 u{}) (‘A* 37 ; ‘C’ 17), the last word being read HA . Si, 
HAR by Matoush, iDut lam doubtful about such a word, and suggest 
emending the last character, haMlii being one of the words in the Glass- 
texts for crushing. Ztbu is unknown. I have seen a large roller revolving 
on a platform at Nebi Yunus, turned by a beast, to crush grain. 
^HA R . D UK, KA , BUR, eru pahari (‘potter’s mill’) must be the potter’s 
wheel, usually made of a heavy stone (see JR AS. 1923, pi. iii, 14). 

Other methods of crushing stones are by means of pestle and mortar, 
appears to represent the mortar in such groups as ^NA.GtJ.BI. 
NA (SU-ku, duktu), a mortar for braying some form of GU (beans, or 
similar vegetable), md ^NA.ZAG.HLLI.SAR {ursu, mazuktu) for 
crushing sihle (which I take to be lolium iemulentum, but with con- 
siderable reserve). ^NA.ZA.GIN.NA is for crushing ultramarine 
(for these see ‘C’ 30-2, ‘D’ 9-1 1). Mortars are used at the present day 
in the East for crushing corn (Thomson, The Land and the Book, 94), 
(those used in Basrah have a large wooden pestle, as much as a woman can 
use) : they were also used for manna {Num, xi, 8), and spices (Smith, DB, 
ii, 423).^ But ^NA may possibly represent the pestle also, it being the 

= GU, not a corn, but such seeds as fenugreek, lathyrus. Of the erittu (CT, 
xix, 44, K. 4138, r. 12) (a feminine form of erU *miir) there were three kinds, one 
for corn, one for sesame, and the other for dates. It is still usual to grind the 
date-stone for camel-fodder in Egypt (Hasselquist, Travels in the Levant, a6i). 
The ‘upper millstone* is ^narkabu (CT. iv, 30, 4, a). 

= Aiioth&Tyoi 6 iis,..GAZ.ZID.GAZ^madakkuMth,..GAZ.ZlD.GAZ=- 
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abm sa askapi ‘mallet of the leather dresser’. Properly, however, the 
pestle was amittu or A* SU, as in- ^NA,SU.ZAG, HI. LI, SAR 

( eUiursi, elitmamkti/C^ 

In MT. salt is brayed in NA.ZAG.HI.LI, a lolium-mortar (^M. 
14, 8, 7), as well as in an ursi (AM. 24, 3, 14). ‘10 shekels of sikle 
(lolium) KA (^)um sa silikkal^) NU RU (tdbtu) tdbdtu NU Mput 
‘which the mouth of the mortar has not released for the baking (?) (Syr. 
riak) (nor) (salt, nor) vinegar spoilt’ (KAR. 202, 15: CT. xxiii, 23, 10). 

(thyme?) and ^kukru (fir-turpentine) are to be pounded with 
a pestle (ina mnitti tudakkak^ AM. 41 , i , iv, 35). 

§ 16. On the staining of stones 

That the ancients were well aware of the susceptibility of certain 
stones to staining with artificial colouring is well known. Pliny says that 
in Arabia cochlides, if cooked seven days and seven nights in honey, 
will become striped or spotted (NH. xxxvii, 74) ; that the Indians imitate 
precious stones, particularly beryls, by colouring crystal (NH. xxxvii, 20), 
and that an artificial cyanos was made (NH. xxxvii, 38). The Periplus 
(ed. Schoif, 193) mentions a curious treatment in obtaining agate and 
carnelian (burning). The method of staining stones is fully described 
in SEC. 90. 

E. Streeter (Precious Stones^ Sth ed., 38) describes the more modern 
industry of working in agate in Oberstein and Idar. Onyx, for instance, 
is twice washed, dried, laid in honey and water, or sugar and water, or 
in oil, and placed in an oven, care being taken that the stone is always 
covered with the liquid and that it does not boil, for from fourteen to 
twenty-one days. The stone is then washed, and placed in sulphuric 
acid in a dish, which is covered and placed in hot ashes, and in a short 
time the stone will be dried by means of the carbon in its pores. ‘Brazi- 
lian Carnelian’ (ib. 39) (of a red colour) is made by steeping the stone in 
green copperas or ferrous sulphate, and then exposing it to heat: while 
blue agates can be made from blue vitriol and ammonia. Tn fact’ , he says, 
‘the chemical resources of the German Agate-worker now enable him 
to colour a porous stone to almost any desired tint’ (p. 39). Michael 
Weinstein (Precious and Semiprecious Stones^ 24) says that in general all 
porous stones may be treated successfully. Chalcedony is one of the cheap 
materials; heating alone accentuates the colour of many agates, he says, 
while the bright red carnelians are the result of applied artificial heat, 
the stones sometimes being impregnated with a solution of iron vitriol 
before heating. Quartz cat’s-eye (according to the same authority, p. 25) 
is sometimes seen with unnatural vivid greenish and bluish effects, 
while many types of quartz as well as topaz and zircons are subject to 
alteration by heating. 
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quality are known as hyacinth^ when of a reddish-brown colour these 
stones may be completely decolourized by heat, and then they are sold 
as diamonds (ITM. 1 31). 

Seeing that the dyeing of stones was well known to Pliny as being 
a trade known to the Arabians and Indians, we should be entitled to 
suppose that the Babylonians must have borrowed it or discovered it 
for themselves, even if Beck had not discovered instances : 

‘A certain number of small shells [from Nineveh] are blackened, I 
believe artificially and by means of iron. How this was done is not yet 
known, but the method has been carried on from an extremely early 
date, having been applied to a large number of ostrich shell beads 
found in Kenya by Mr. L. S. B. Leakey, who believes that they date to 
the Aurignacian period* (Beck, Antiquity^ 193 43^)» Can these ‘shells’ 
be Pliny’s cochlides ? 

Now in Assyrian the phrases ^SlM ,SIG^ and ^SIG>j.SIG^ occur as 
equivalent to surrupu sa ahn\i\ ‘dyeing of a stone’ (ii. R. 34, 61, 62). This 
will explain the apparent difficulty of the seal of ^ZA . SUH, which may 
thus be a seal dyed with ^ZA .SUHyiron vitriol (p. 93). Noticeable, too, 
is K. 996 (ABL. No. 570) a letter, of which the writer’s name is lost (he 
was probably a physician) discussing first the king’s son who says that 
‘all his limbs are well’, and then recommending a certain procedure 
with fumigation (or incense) and oil of *opopanax and oil of *liquid- 
ambar. He then goes on to say ‘Now . . . the beryl-stone ... I have 
caused (or, will cause) to boil: in ... of the beryl . . Are we to see in 
this any procedure for dyeing a stone, such as has been described above ? 

§ 17, The channels through which Babylonian knowledge reached 

the West 

Mesopotamia, situated as it is in a landlocked kingdom without the 
advantages of the comparatively safe sea-travel between Mediterranean 
ports, had not the opportunities of interchange of amenities which 
Alexandria, or even Constantinople, had subsequently. Moreover, after 
the Fall of Nineveh in 612 B.C., cuneiform seems to have disappeared 
entirely from the northern half of the Mesopotamian kingdom, and 
Babylon became again the centre of culture, thus making the sources of 
cuneiform learning still more remote from Europe. Nevertheless many 
words in Greek and Latin show a parentage which must be referred to 
Babylonian cuneiform, especially in the fourth century, wffiich was, of 
course, due to the increase of intercommunication between the West 
and the Near East. Merchants were doubtless the first agents to intro- 
duce Babylonian words into Greek, and with this comes the difficult 
problem of the apparent similarity of xpvcros with hurasu ‘gold’, xinbv^ 
kitinnu (from kitu ‘flax’), KpoKog the Babylonian kurkafiu, curcuma, 
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‘axe’.^ Doubtless one wide channel of interchange lay through the Greek 
colonies round the Mediterranean; it is about the time of their heyday 
that we hear of Anaximander of Miletus (610-547), introducing the 
style or gnomon from Babylon.^ Thales of Miletus, too, (b. c. 636) is said 
to have visited Egypt, representing that type of Greek traveller, whereof 
Herodotus (b. 484) is the most distinguished. In this Greek colonial 
period begins the contact of the Assyrian armies with Europe, the 
rencontre oi Sargon (722-705) with Yamani (‘the Ionian’) and his con- 
geners, Sennacherib (705-681) in his campaign into Cilicia where he 
would meet with the Greeks, the foray of Esarhaddon (681-668) into 
Cyprus, and AshurbanipaFs occupation of Egypt and particularly his 
meeting with Gyges of Lydia towards the middle of the seventh century. 
No doubt, also, after Assyria had ceased to exist, the Captivity played an 
ultimate part in disseminating Babylonian learning, even if indirectly, 
and then followed the Persian invasion of Europe at the beginning of the 
fifth century, the retreat of the Ten Thousand at the end of the fifth 
century, Alexander’s campaigns in the fourth, and finally the renaissance 
of Babylonia under the Seleucids. All played their part in linking up 
East and West the more closely with every century. 

Harking back for the moment to the end of the Assyrian kingdom, we 
can trace therefrom the gradual decay and final extinction of the cunei- 
form character as a means of writing just before the Christian Era. 

As has already been said, it was the temples in which the libraries of 
cuneiform tablets were stored. Ashurbanipal not only preserved a 
library in his palace, but also added to the little collection in the Temple 
of Nabu at Nineveh. With the downfall of Assyria these books in the 
palaces and temples were buried in the ruins, and thereafter were fre- 
quently dug up and throvm carelessly about by the later occupants of the 

^ Of the numerous words taken over from Babylonian into Greek or Latin 
the following may be mentioned (without determinatives) (cf. also Zimmern’s 
Akkadiscke Fremdworter): (Plant-names), apricot, dpjLtcvtaAcoV: AS^ asa 

foetida: safranum (med. Lat.): burasu, pint ^ ^pcWv: ffUL - LI .LI . GA 

{koXokvvOt]}): kudimerUf KapdapLov: kamunUf Kvp.Lvov: kanaktu {rravaK-ps}) : kurkanu^ 
curcuma : karsu, Kepaaos : lardu, vdpdosilasirbitUf laserpitium : murruj pyppa: nmsuk- 
kanUf ovKdfxLvos: NAM .TAR.GIRAy piavBpayopas: PA.PAy poppy (papaver?): 
sanapUy oivaini sarhatUy strobus (crrvpaj?): samalsammuy arjaapov: lurmenUy rep pty- 
60s: TAR,MUSy6ippLos. (Mineral-names) - 4 i§.ikfUjR,crpupiff: algamisUydp.€dvGros: 
buralluy P^pvXkos: harraT^tUy apdpaySos: ga^suy yvijsos: ehnardy email (see kihaltUy 
i below): (i)as{s)pily taairts: immanakku (dppowwa?) : kihaltu (cobalt (?)), any inter- 
mediate stages being lost, like esmaru): KA.GI .NA.DIB.BA {payv^rts (?)): 
ahan kasariy pumice, Kiaripis: niusuy imlov: nitiruy virpov: pilu or parutUy Trcopos:: 
sanduy red (stone), advBv^: sdndu marhasitUy sandrisitae: uknuy Kvavosy vdKivOos, 
Most of the Greek words are to be found in authors of the fourth century B.c., 
and some go back earlier. 

^ The clepsydra, too, was another importation from Babylon first mentioned 
in Greek in the fifth century. For the ^LU.LXJ and the evidence for it as the 
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mounds in their search for building material. Hereafter the centre of 
learning passed to Babylonia for a brief three-quarters of a century, and 
then with the Persian domination of Babylon in 539 begins the gradual 
decay of Babylonian as a spoken language. Cuneiform contract tablets, 
still plentiful in the reign of Darius, begin to decrease rapidly by the 
middle of the Fifth Century, and the writing of letters in cuneiform, so 
common hitherto, was given up about the same time. This last is a 
definite indication of the passing of the old speech of Babylonia, for 
naturally no scribe will write a letter if there is a probability that the 
recipient will not be able to find someone who can read it for him. It 
was only the priests who retained a knowledge of Babylonian cuneiform; 
even Persian cuneiform never established a proper foothold. The 
younger generation had now no need to learn the laborious syllabary 
and it is easy to see the advantages of the simple alphabet of Aramaic, 
which even in the eighth century had been coming into the country, as 
is shown by the impressions on the sides of the cuneiform contracts in 
the north for the benefit of those who knew it better than cuneiform. 

Under Seleucus Nicator (312-280 b.c.) there was an academic revival. 
The capital was transferred from the banks of the Euphrates at Babylon 
(where even by this time the ancient mounds must have dominated the 
levels) to another site to be called Seleucia after the founder. Here over 
a widespread level area were to live half a million inhabitants on the 
banks of the Tigris, with little knowledge of cuneiform, if we may infer 
anything from the paucity of tablets.^ Yet the priests of several temples 
—Babylon, Sippar, Borsippa, Erech— according to Pliny {NH, vi, 
120-3) and Strabo (xvi) still retained their schools, and these conducted 
business in cuneiform. But not only were Greeks to be found in the 
markets — indeed, it had now become a common custom for a man to 
have both a Greek and a Babylonian name (e.g. ‘Aristeas whose other 
name is Ardi-Belti’, in Greek on a jar from Erech, BRP. iv, 54) — ^but 
actually the stater had become current, and several documents in 
cuneiform record payments in silver staters {istattiranu). Indeed, in 276 . 
it is recorded on an historical cuneiform tablet that ‘copper coins’ of 
Greece were current in the bazaars of Babylon (S. Smith, Bab. Hist. 
Texts ^ 156). Seleucia could even send its son Diogenes to Athens as 
head of the Stoic school there. 

From Erech, doubtless from the great temple of E. Anna, have come 
numerous tablets of the Vlth-Vth centuries (Dougherty, Archives)^ 
dealing with receipts of wool, hides, animals, cattle, bricks, iron, barley, 
dates, sesame, honey, salt, even the oil for services at festivals. The 
temple-deeds go down far into the Seleucid period {BRP . : Vorderas. 
Schriftd.^ xv), and a seal inscribed AAIKH OPXjQN shows that there 
was even a salt-works there {BRP. iv, 53). The worship of Ann 

^ See Waterman. Excanmtiom at Tel Timor, where this is nhvioiis. 
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certainiy was still going on in 190 B.c. at Erech; the temple“scribes 
were still copying the ancient texts, as a fair number of literary tablets 
(omens, rituals, and magical texts), which cover a period of perhaps 
half a century about this date, shows (TU,). In Borsippa, Antiochus 
Soter (280-260 B.c.) with a brief reminiscent conservatism, doubtless 
to placate the priests of Nabu, devoted a little cuneiform cylinder to that 
shrine, recording his pious restorations (v R, 66). 

But Seleucia could hardly rival her sister Alexandria, which by the 
beginning of the third century was to become the centre of Greek 
learning, doubtless attracting numerous Oriental doctors. It was the 
Alexandrian alchemists of the Christian Era who were to hand on the 
lamp of chemical learning, although little is known between their period 
and that of the Arabs some 600 years later. Alexandria was in turn early 
to yield to Rome and Pergamos, the latter city producing Galen (a.d. 
129). We can show little direct evidence that Babylonian science was 
adopted by the Greeks at this period, except perhaps in the field of 
astronomy, which is the one study in cuneiform throughout this latter 
time which shows any advance. Hipparchus (160-127 B.c.) made use 
of the older Greek and the Babylonian records, and Dampier (HS. 49) 
thinks that it is certain that he must have known the work of a cele- 
brated Babylonian astronomer called Kidenas by Posidonios (the latter 
born at Apamea in Syria c. 135 B.c.). It is this latter writer who has 
preserved for us the names of this and two other learned men of Babylon, 
Naburianos and Sudines; in the name Kidenas Kiigler has recognized 
the Babylonian Kidinnu, and in Naburianos Weissbach has seen Nabu- 
rimanni on a late astronomical text from Erech (see Schnabel, Berosms). 

The latest tablets written in cuneiform, as far as we know, are dated 
in the last decade of the first century b.c.^ 

Except, therefore, that we can say that the Babylonian temples kept 
alive the old capacity for writing cuneiform, and for copying old rituals, 
and that the Babylonian astronomical guild was the one branch which 
was not moribund even in the first century b.c., we cannot trace any 
scientific activity in cuneiform after the Fall of Nineveh. The gap in the 
records of chemical discovery between the Royal Glass-texts of the 
seventh century b.c., and Leyden and Stockholm alchemical papyri of 
the third century a.d.^ is a wide one, and must be filled by inference. 

^ See Schnabel, ZA. 1925, 66-70: Schaumberger, Misc. Orientalia^ 1935? ^79. 

^ Brunet and Mieli, Bizi, de$ sciences: Antiquite, 995. 



1 . THE SALTS 

I (a) TdbtUf MUN (ahan dame, ^MUD), simple salt, sodium chloride 
(‘the stone of blood’). 

I (b) Tabat (MUN) EME.SAL.LIM, probably sodium chloride with 
magnesia, &c. 

I {c) Tabat sadi, MUN.Ktl.GA, probably sal gemma. 

I {d) Tabat amani, probably the red sal geinjua, or the Andardnt of India. 

I {e) MiFu, AN.NE, nitrate of potash. 

I (/) Tabat A.SAL.LIM, a form of saitpetre(?). 

I (g) Epir asurri, impure nitrate of potash and carbonate of soda. 

I (h) Nitiru, nitru, carbonate of soda. 

I (0 iSfltmdnM ih fgan, nitrate of potash and nitrate of ammonia. 

I (j) Itru, itrdnu, properly sal ammoniac, but generally for salt efflores- 

1 {k) Tdbat buriQ), MUN .buriQ), cdithomte of sodsL{}). 

I (/) Tdbtu harikatUy MUN .IN .TU .RA, borax(?). 

I {m)MUN.KiJ.PAD.DA, bread borax(?). 

I {n) Tdbat mdnu, MUN unknown. 

1 (o) ^UjhuIUy^ELTEG, vegetable dlkAi. 

I (p) ^Tdbti sikkati, ^Dtl.SUB.BA, alum (see No. 58). 

1 (a) Tabtu, MUN, simple salt, sodium chloride (aban dame, 
®MUD, ‘the stone of blood’, as a possible synonym, ‘C’ 11).^ 

‘C II, ‘F’ 6, 12, ‘X’ 3. Long identified as salt. Tablet VIII, MaWw 
(King, CT. xxix, 10) invokes it: atti tdbtu sa ina am elli ibhanu ‘0 thou 
salt, created in a pure place’. It preserves meat: ‘put the meat which 
hath been brought thee into salt’ {tdbtu) {LBL. No. 221): ‘suet of the 
kidney of a male sheep which has not^ been put into salt (tdbtuy (AM. 
45, 5, 3, ^/. 2, I, 13): of fish, ‘in salt thou shalt preserve until sunrise* 
{AM. 15, 6, 13): cf. also AM. 57, 10, 3, and perhaps thus in the account 
of fish and salt (together) sent to Agade {I TT. No. 1086). One of a pig’s 
litter (a ‘monster’) is preserved in salt {MANB. ii, No. 227, r. 2): also 
the corpse of Nabu-bel-sumate {Ask vii, 39-40). Asb. strews the fields 
of his enemy with salt and sakld {tares) {ib. vi, 79). Rubbed into the 
flesh of an AL . DJ. URU. GA-hkd, which is then to be dried and given 
to drink to a man to cure impotence^ (Ebeling, MAOG. i, 49, 24). 
Similarly tdbat amdnim, ‘the red salt of Media’ (No. i {d)) is to be rubbed 
into a NAM. GESTIN-hixd, the process of drying being accidentally ( ?) 
omitted. It is therefore uncertain whether the salt is intended as a 
preservative, or has some religious significance. It may be added, how- 
ever, that there appears to be little difference between the two salts. 

^ For tdbtu as connected with tabu ‘good*, with the suggested meaning ‘sweet- 
ness* (i.e., preventing putrefaction) and the parallel in Arabic of milk ‘salt* and 
mdlih ‘handsome*, see Haupt, BA. 1913, 246. 

^ Text re-exd. The ^bF is a badly-written 

^ In Mosul I was offered a dried lizard for a similar purpose. 

4240 .....g. 



2 tAbtu 

Tdhtu is eaten with meat: ‘like salt on cooked meat’ {kt idbti am eli 

Bnsilki,KAR,2is,iy,i4)> 

Quantities in early texts (3rd Dyn. of Ur, AT. 7, i). It is usually 
crushed up, esp. in a mill for loiium {sahU) (presuming that MUN here 
is ‘salt’, AM. 14, 8, 7); or in an ursu-mill {AM. 24, 3, 14); kirbanu 
tdbtih a lump of salt {Ku. 125: JRAS. 1931, 9).' The Salt Desert of 
Arabia is described with this word tdbtu {PE. iv. 54). 

Use in MT.i Ext.^ brayed with fir-turpentine and roses, in water for 
heady for asu (cf. Pliny, NH. xkki, 45, salt for itch-scabs), AM. 1, 3, 8, 
dup. KAR. 202, 1, 36; On eyes, with others, AM. 16, i, 17 (hairs grow- 
ing and causing pain, cf. SM. ii, 102; PRSM. 1926, 49): with castor 
oil in honey, AM, 18, 10, 8 : with fat and ‘scrapings’ {LA), ib. 7 (cf. SM. 
ii, loi, 103, and IB. ‘to sharpen sight’, No. 2164). In ears, sprinkled 
alone on wool with cypress oil, AM. 34, i, 3 {cf. SM. ii, 115): as a lump 
{kirbanu) with others, AM. 35, 2, 12: KAR. 202, r. iv, 13. On anus (?), 
for some form of fistula (?), with ‘reduced’ ground flour, KAR. 191, 
4, 7; ioT fistula (?), ext. Q), as a lump, to be brayed with tatUirru, AM. 
58, 1, 5. As mouth-wash, with AL. US.SA and vinegar, AM. 28, 7, 7 
(cf. 78, I, 17). As enema with oil, with ten others boiled in kurunnu- 
beer and cooled, KAR. 157, 5 (cf. AM. 43, i, 7, 9, for enemata). For 
bile, drink alone in water or beer, and vomit {iarrum, Ku. iii, ii, 73) : for 
stomach trouble {kis libbi), ib. i, i, 9: drink alone (as an emetic?) in beer 
or water, ii. ii, 37: to be chewed alone as a lump, AM. $z, i, 16. Un- 
certain use, AM. 65, 5, 10. BIL. tdbti (ash and (or, of) salt) 
brayed and applied ext, alone, AM. 75, III, 29. Quantities, 10 kisal, 
drink, stomachic, with others, AM. 39, 1,6 (note the small quantity to 
avoid vomiting) ; 10 shekels, with others, probably as enema, AIM. 42, 
2, 8. Note 52 mana, Nbk. , No. 155. In an uncertain disease a lump is to 
be bound in the mantle of a sick man with other drugs {ABL. 450, 10), 

The possible synonym ‘stone of blood’ is presumably to be kept 
distinct from i {d), tdbat amdnim, which is likened to blood on account 
of its colour. Although there does not seem, it is true, to be much actual 
difference between the two salts, this suggests easily the connexion 
of salt with blood brotherhood, the introduction of the new-born child 
into the tribe by rubbing it with salt, and similar symbolic acts. At 
the same time note that ‘F’ 6 gives ^MUD ^ aban ddme, and in I. 12 
^MUN = aban tdbti, so that here, at all events, they are kept distinct. 

Two classes of salt are in use in modern Mesopotamia: (i) the salt 
deposits of the rivers: (2) the salt taken from the earth, as distinct 
from (i), which, I presume, is the impure lumps of salt to be seen for 
sale in the bazars. It must be this latter which is properly tdbtu, although 
the word probably covers ‘salt’ in general: but the salt from the rivers 

* To Kiichler’s comparison with kurbani {kirbani) sa abari add RID {kirhan) 
titi "a lump of clay* {KAR. 252, ii, 17). 
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must also be tdhat EME»SAL,LIM (see No. i (^)). Salt is found on 
the AH Dagh, N. of Tuz Khurmati (20,000 piastres’ worth annually, 
A 240: cf. Koord. 28): at Hit {A, 85: ‘a prodigious quantity of fine 
salt’): at Koh Tuz ‘Salt Hill’ near Havagowa, not far from Mardin 
{EE. ii, 348) : cf. Tr. 353 ‘all the rivulets that flowed from the sandstone’ 
(near Vihan, near Sert) ‘were loaded with common salt, which also 
eflioresced on the banks’. Cf. also ib. 365, and G. 67, for salt at Kufra, 
near Sert; about the Persian Gulf, Pilgrim, MGSl.y xxxiv, 159. 

To sum up: tdbtu, used in one instance to describe the salt of the 
desert, was eaten by the Assyrians with meat, and frequently used as a 
preservative: it was crushed to powder, which (with the mention of 
kirbanu ‘a lump’) indicates the rough lumps of the bazar: and was used 
in medicine, especially as an emetic. A distinction is kept between 
tdbtu^ salt, properly sodium chloride, tdhat EME.SAL.LIMy which 
comes from the rivers, and doubtless contained much sulphate of mag- 
nesia, and miVu^ which, in spite of its coincidence with the Heb. melah, 
is saltpetre, as pure as the Assyrians could obtain it. 

1(b) Tabat(MUN) EME.SALXIM, an impure salt coUecteci 
‘from the river’ for daily use (i.e., ‘salt of mankind’), prob- 
ably sodium chloride with magnesia, &c. 

Explained as tdhat lihbi ndn{JRAS. 1924, 455) ‘salt from the middle 
of the river’, and [MUN]. MULU.GISGAL.LU ‘salt of mankind’ 
(‘X’ 7).^ ‘Salt of the river’ is a term aptly describing the salt obtained 
in modern times from the river at Hit and other streams (see No. i (a)) : 
‘salt of mankind’ is equally definite. Its use in MT. coincides partly 
with that of tdbtUy common salt: for eyes; eyes full of blood, with many 
others, AM. 9, i, 34: blow into eye, ib. 38 (cf. AM. 11,2, 44): eyes full 
of . . AM. 16, I, 8 (with cantharides): ib. 10: blindness after heat of 
day (amount, ribdtu) AM. 17, 4, 7: for eyes, with cantharides and 
styrax, ^ikf. 8, i, 27 (amount msatu) (for cantharides with eyes, see 
PRSM. 1924, 8 : PE. 12): as MUN. EME. SAL. LA ‘with myrrh in 
lard, KAR. 202, i, ii : uncertain, AM. 8, 5, 10: 8, 7, 3: 9, i, 13. Teeth 
ot mouthy KAR. 213, 3, 4: foetor in mouth and nostrils^ with others, 
26, 6, 9: yellow teeth^ AM. 31, 6, 7. Eafs{Qi. AM. 34, 4, r. 6 and 
10): 35, 2, i 2 {RIB {}), kirhanu/hxmp' }): head, AM. 64, i, 37: a 

complicated with eyes, &c., alone in myrrh in eyes in 

himetu-^tQ, CT. xxiii, 23, 7 (cf. ib. 26, 5). As fumigatory with others, 
AM. 99, 3, 8. 15 h (grains), ii?'. 60, r. 8 (uncertain use). 

^ We can hardly include here as a certain equivalent tdhat sadi 'salt of the 
mountains*, of 'X* 6 . For one thing, it is also the equivalent of MUN .Ktl .GA 
‘clear salt*, which I take to be sal gemma *, fot another, ‘X* 6 actually has a variant 
for this of simple MUN ‘salt* only. In any case it is hardly likely that ‘salt of the 
river* is the same as ‘clear salt’, ‘salt of the mountains*. 
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The similar use ext, for head, eyes, and ears for the two salts i {a) 
and {h% whatever the exact diseases may be, suggests that there cannot 
be a great distinction between them, and yet there are four points 
against an actual equivalence: 

(i) the long descriptive name, MUN.EME , SAL, LIM, when there 
is already the simple MUN for what is definitely salt: (2) that MUN, 
EME, SAL,L!M is not used as a preservative, while MUN is frequent 
thus: (3) that it is never used in the Glass-texts, which shows that if it 
be, as we have presumed, some form of sodium chloride from the rivers, 
it is too impure to use as such (the Assyrian use of saltpetre (mffw, 
No. I (e)) in glass being well known, and there already being one men- 
tion of in the Glass-texts, Appendix I, Sect. FF): and (4), that the 
fact that the bulk of the dissolved salts in the Tigris and Euphrates is 
bicarbonate of lime and magnesia^ with some potash (G. 14, 15). 

The first evidence in its identification, after the definitions ‘salt from 
the middle of the river’ and ‘salt of mankind’, comes from its name 
MUN,EME. Sal. LIM {once MUN.EME,SAL,LA, KAR. 202, i, 
ii), i.e., a salt by which the tongue {EME) is in some way affected (as 
shown by the difficult group SAL.LIM). SAL = rapdsu ‘be wide, 
broad’ {D. 554, 3), and since there is also a "word ^EME.SAL = dibrti 
(Smith, CT, xxxvii, Introd,, and pi, 24, ii, 13), the Syr. dahbdrdyi^ 
probably ‘a man of broad speech’, the ex^res^ion MUN .EME .SAL. 
LIM suggests ‘salt which broadens the tongue’. This indicates an 
acrid, biting taste, which would hardly be applied to ordinary salt, 
which is simply MUN, without the difficult additions of EME, SAL. 
LIM: at the same time, it is MUN .EME. SAL, LIM which is ‘the 
salt of mankind’ and comes from the ‘middle of the river’. I suggest 
that we have here the ordinary salt which is collected from the river 
banks, containing impurities, especially sulphate of magnesia (‘a very 
unpleasant bitter taste’, P. 753). In connexion with its use in MT, it 
may be properly added here that many forms of salt were applied to the 
eyes in ancient times: in SM, ii, ‘Indian salt’, 89: ‘Armenian borax*, 90 : 
mountain salt, 97 : Armenian natron, 98 : Armenian salt, 100. Columella 
{Be Re Rust, vi, 17, 7, quoted iJ/. ii, 399) recommends rock-salt, either 
Spanish, ammoniacal, or Cappadocian in an eye-salve. Pliny {NH. 
xxxi, 46) says that ‘nitrous waters’ are found, and he prescribes mtrtrn 
for eyes, teeth, and to cleanse ears and to disperse the singing in them. 
IB, 381 says that tinkar {^to^exly borax, which he calls apkrmitron, 
foam of nitre), is held by some to be the nitre of Armenia ‘of purplish 
colour, biting the tongue. It comes from a town called Magnesia.’ 

To sum up : The difference between this salt, tdbat EME, SAL.LIM, 
and tdbtUy is that the former comes especially from the rivers, and, as 

* At the same time my recollection is that the water of the Tigris and Euph- 
rates has no noticeable purgative effect. 
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its name indicates, affects the tongue: its impurity is indicated by its 
absence in Glass-texts. The quantity of magnesia in Mesopotamian 
water suggests that this may be the peculiarity which was noticed in 
the salt collected for daily use from the rivers and gave rise to its name 
MUN .EME,SAL.LIM^ which, although defined as ‘the salt of man- 
kind* ‘from the middle of the rivers’, differed from ordinary salt {MUN), 
by having a peculiar taste. 

1 (c) Tabat §adg, MUN.KU.GA, MUN.US, the ‘clear salt’, 
the ‘salt of the mountains’, ‘male salt’, probably sal gemma* 

‘X* 8, 9. As I suggested in No. i (b), it is hardly likely that the term 
‘mountain salt’ is a correct synonym for both ‘salt of the river*, and the 
present salt, the former due to a scribal error. Our present salt, definitely 
the ‘clear salt*, and as such probably the transparent Sal Gem of i?D. 
371, may reasonably be claimed to be the true ‘mountain salt*, that is, 
if the latter term is applicable to one only of the two. Of Sal Gem 
HD, gives four kinds: (i) white, resembling sea salt; (2) iron grey, with 
a little blackish earth mixed with it; (3) red, near the colour of conserve 
of roses, having a mixture of bole or a kind of rust of iron ; (4) the true 
Sal Gem, as transparent and bright as rock crystal. It is easily wrought 
into little boxes, beads, and crosses, and Lemery {ib, 372) says it is used 
with meat, and in medicine for colic and to open obstructions. Tabat 
sadiis used in MT, with tabat amdni (see No. i (d)), which suggests a 
similarity between the two. ‘Mountain salt* was a name given to Cap- 
padocian salt in later times (actually a variety of sal gemma ^ Democritus, 
HS, ii^ 27); cf. 137 ‘selde Narga (?), c’est le sel de Cappadoce et le sel 
gemme et le sel d*Ei Andar*. 

1 (d) Tabat amani, the ‘red salt of Media’, probably the red 
sal gemma of Pomet, the Audardni or Tabarzad of the 
Arabs. 

‘X* 4, 5. BRP, 32, 15 {JRAS, 1924. 455) gives MUN. amdnu 
tlMU.UN : amdnu [tf.M] U. UN damn (dm tdbtu samat sa mdtu Madat 
^Tdbat amdnu, tl .MU ,UN = amdnu, [£^.M]C/.£ 7 A = “blood**, be- 
cause (it is) the red salt of Media*. ‘X* gives the forms MUN, amdnim, 
^MUN .amdni, MUN .amdni, ^MUN.sdmtu, as being all equated, thus 
again representing the amdnu-shit as red. It must, I think, be kept 
distinct from ordinary tdbtu ‘salt*, possibly synonymous with aban 
ddme ‘the stone of blood*, No. 1 {a). The root of amdni may be the 
ordinary amdnu %% firm, constant*, common in the Semitic languages, 
i.e., indicating a hard quality, which is attractive, in view of a compari- 
son with the well-known hard red salt called Andar dni by the Arabs. 
Ar-Razi {MASB. 375) says that there are two kinds of Andardni salt, 
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one whitej hard, pure, and transparent : the other red, from which trays 
are turned* Stapleton {MASB,^ lx,) adds that the author of the Makk-- 
zan says that 'in India it is called Namak Ldkun (Lahore Salt) as it 
comes from that town. Salt cellars and cups are made in India from 
it.’ He also quotes {ik p. 346) Leclerc {IB, 2164) as saying that the 
Andardni salt has the name of Tabarzad in Iraq, which annotates Ar- 
Razi again (in MASB, 347) ‘the Andardni is that which is transparent. 
The Naftt mthzt which has the smell of Naphtha. It is of the same hard- 
ness as the Andardni^ but is somewhat black and has a smell [because 
it is found ?] in the salt marshes near naphtha wells. The Tabarzad is 
hard and impure. The red is hard and (clear) red (in colour).’ IB, 2164 
says that some maintain that the Andardni is sal gemma. There is 
a similarity between it and the Sal Gem of iJD. 371 (see No. i (c)), 
especially the third kind, the red: and the medical use of Sal Gem as 
given applies to two cases oitdbat amdni in MT. : ‘when the stomach 
hurts and the food is returned to the mouth’, this drug is to be drunk 
with ‘mountain salt’, &c. {Kii, i, i, 31, cf. also ib, ii, iv, 45). Like tdbtUy 
tdbat amdni h prescribed also as stomachic {Kil, i, i, 10). AM, 65, 5, 7 
uncertain. It has something in common with tahtUy common salt (see 
No, i {a)) in the virility charms, in that it is also to be rubbed into the 
dismembered carcass of a NAM. GESTIN.HU bird, and this is to be 
given to the impotent man to drink {MAOG, 48, 29). 

To sum up: the probability is that we have here the hard (i.e., 
amdni) y red salt, not differing greatly in composition from ordinary salt, 
as the similar use of it and tdbtu would imply. Stapleton (MASB, 346) 
says that the specimen of Andardni salt submitted by an Indian druggist 
was pure salt with traces only of K2SO4, and so, probably, tdte 
amdni and Andardni-s^t (and Sal Gem) are much the same. There are, 
of course, other possibilities, as salt may naturally take on the colour 
of the local soil. Pliny (iViT. xxxi, 46) speaks of Egyptian nitre beds, 
with a red produce due to the colour of the earth. 

1 (e-i) The efiiorescetice of the soil, saltpetre, &c. 

The following is a description of the salts due to the various efflores- 
cences: (i) on the desert itself: (2) on bricks, of material uncontaminated 
by animals : (3) on old walls containing ammonia. 

(i) Both in Mesopotamia (see A, 118) and India (see 59) 

(doubtless owing to the large use of wood and cowdung as fuel, SMR, 
59), the soil (presumably near the villages, as SMR. explains) contains 
abundant efflorescence of nitrate of potash as well as carbonate and sul- 
phate of soda. But the Indian reA, the ordinary efflorescence, contains 
principally the carbonate and sulphate of soda (as well as ordinary salt, 
salt of lime, and magnesia) {SMR, 58: CPI, 51: Voelcker, Imp. Ind, 
Agric. 37). Presumably the Assyrians had to deal therefore with 
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efflorescences containing a mixture which might either include or omit 
the nitrate of potash. 

The method in India of obtaining nitrate of potash consists in *dis- 
solving out the mixed salts contained in soils around villages, and effect- 
ing a first rough separation of the two most prominent salts — sodium 
chloride and potassium nitrate— by fractional crystallization’ {SMR. 59). 
Doubtless this was exactly the method of the Assyrians, who were 
obliged to obtain a fairly pure saltpetre for their glass-making, and this 
is certainly indicated by their use of the words ‘washed’ and ‘unwashed’ 
in relation to miVu (saltpetre) in the Glass-texts. To go into further 
details (iJC. i, 308 (Marcus Graecus): HS. i, no), to obtain saltpetre the 
efflorescence is dissolved in boiling water, the liquid decanted, poured 
through a filter, heated for a day and night, and then the salt which 
congeals at the bottom, is ready. More elaborately ‘saltpetre is prepared 
by leaching the natural soils containing it, previously adding some car- 
bonate of potassa to decompose nitrates of lime and magnesia. ... By 
repeated crystallization it is refined or rendered purer, but still retains 
chloride. It may be obtained absolutely pure by dissolving the refined 
salt in boiling water to saturation, stirring it as it cools to produce a 
crystalline powder, and washing this with a saturated solution of pure 
saltpetre. ... It may be kept in this state of powder, or fused and cast 
into blocks.’ {EC, 842,) 

Probably the Assyrians had the same practice as that of the Sora- 
wallahs (a caste of men who collected the raw nitre) in India, who go 
about the village, examining the surface drains, and by the detection 
here of a faint veil-like patch of crystalline formation, recognize the 
presence of nitre. They then scrape off a thin layer of surface soil, put 
it into an earthen vessel containing water, and this is allowed to evaporate, 
the nitrate of potash being recrystallized once or twice (see TC. ii, 344). 

So much for saltpetre obtained from one efflorescence. This, I think, 
will be seen to be themiVu^ No. i {e), 

(3) On the other hand, the carbonate and sulphate of soda are also 
obtained in India from the soils (SMi?. 58), the carbonate being pre- 
pared ‘from certain earths which contain it, and [it] is found in the 
Indian bazars in regular whitish cakes about the third part of an inch 
thick, and appears to contain much muriate of soda’ (Ml. 396). This 
was in all probability an Assyrian method, too: but we have also to 
identify a peculiarly special form called epir asurri ‘dust of the wall’ 
with carbonate of soda (it being used with turmeric in dyeing, No. i (^)), 
which, if it was really made from the scrapings of bricks, was probably 
impure. Doubtless it was the same substance as the dyers’ nitru (‘nitre’, 
No. I {h)). (A distinction must be kept between these and the vegetable 
alkali, uhulu^ No. i (0)). 

(3) But certain medical receipts show that when samdnu h igari. 
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sal murak^ leprosy of the wall’, was employed, ammonia was included 
(for scab, or similar head trouble). Sal murale Ihe saltpetre on effloresced 
walls, the leprosy in houses’ was often soda mixed with calcareous earth, 
but with nitrate of ammonia included {jEfJ., ii, 484). It is found in stones, 
earth, on old walls, buildings, and the urine of several animals which has 
lain for a long time on cellar floors (Lemery, HD. 376), Pomet identify- 
ing it with aphronitrum, the natural saltpetre sticking to old walls 
(ih. 375: CPI. 973). In India saltpetre is collected Trom the earth of 
old walls, scrapings of roads, cow-pens, and other places frequented by 
cattle’ (Ml. i, 374). 

Besides samdnu sa igari we have to include other names itru^ itrdnUy 
lit. *smoke’, but indicating sal ammoniac, and IM.KAL.LA ‘sublimate 
(soot) of (road and other)-scrapings’ (Nos. i (j) and z (h)). With this 
introduction we can now discuss these salts. 

1 (e) Mil’u, AN.NE, ^AN.NE, nitrate of potash, saltpetre 
(‘white’, ‘black’, ‘male’, ‘female’, ‘washed’, ‘unwashed’). 

Philologicaliy, its similarity to the ordinary Heb. word melah ‘salt’ 
would suggest sodium chloride, but the use of the terms ‘washed’ ‘un- 
washed’, apart from the other adjectives, in conjunction with its fre- 
quent use in the glass-texts (which actually mention tdb{tii\ ‘salt’ once, 
Sect. FF), at once indicate that this is saltpetre (OTC. 28, accepted by 
Eisler, ZA. 1927, 117) (see Appendix i). Both forms, ^AN.NE and 
AN.NE are found in the Glass-texts and MT. (t.g., KAR. 185, 14).^ 
In CT. xli, 25, 8, K. 2895, ^mil- = NE == me 4 P ^ AN.NE. 15 mana 
of AN.NE (but it is uncertain if it is our word) are mentioned on a 
Drehem tablet (TD. 5529). AN.NE is used as a simile in describing 
another mineral; ahnu Msu kima AN.NE u . . . MU.NI ana endte^^ 
marsi . . . ‘this stone is like AN.NE znd . . . its name is . . . (to be put) 
on the eyes of the sick man’ {KAR. 185, r. ii, 5, 6). 

In MT.: ^AN.NE simply: {ot eyeSy probably AM. 85, 2, 8: for 
amurrikanu {}2XLndicQ)y 15 in BI. SUD (alappanu-heex^), with puri- 
fied oil, to be drunk (?), Kii. iii, iv, 39: for z swelling y AM. 77, 1, 17: 
urinary trouble y with ^AS.MUR m himetu-gheey to be [introduced by 
‘filling the middle of his penis’?], the previous prescription being 
^AS.MUR alone in himetu-^tey AM. 62, i, ii, 7:^ with others, prob. 

^ A form ZA. AN.NE, i.e., ‘stone 4 - AN.NE’ exists in the middle of the 
Third Millerminm: 'x8 Z A. AN .NE ^ (TE. 6044, r. v, a): ‘3 KiSiB (seal?) 
ZA. AN.NE . . (ib, iv, II): ‘xx ZA.AN.NE, GID.DA (ib. 13). 

^ Introduction by the penis presumed from the other receipts, not certain. 
There is every reason to see antimony here in ^AS.MUR, since antimonious 
sulphide is used in P. 172 (at all events to be taken internally) for secondary 
syphilis and its cutaneous eruptions, and antim. tart, for gonorrhoea (P. 1351). 
Argenti nitras is given as a bougie in chronic gonorrhoea, showing that the 
Assyrians had a similar method (P, 184). 
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drink, KAR. 193, 8 (cf. AM, 66, 7, i): stomach {kus Ubhi), KAR, 186, 
14; ghostly seizure^ rub with others (with soman buriyZnd cedar blood), 

AM, 97, 4, 9: ditto ^ and pain in temples, rub with others on temples, 
eyes, and neck, ib, 26^ dup. CT, xxiii, 44, 3-5: KAR. 182, 10; against 
Hand of Ishtar, KAR. 186, 30. In magky thread with black iron ore, 
uknu-hlut, &c. (colours of beads) {BBR, p. 114, 25) which suggests 
that AN, NE is of a white colour. Cf., for this solidity, the lapidary's 
list, ADD, 993, ii, 14 (re-exd.), *i AN.NE a-na i'. 

^AN.NE.PARy ‘white AN,NE^: head, anoint alone with black 

AN. NE in himetu-gheo, AM. 1,3,5: eyes, apply with others, AM. 16, 
2, $: hinikti KU, GIG (some form of retention) with twenty-one others 
(drink?), AM, 40, 5, 19: ghostly seizure, rub with others with saman 
huri (some kind of oil) and cedar blood, AM. 07, 4, o : against Hand of 
Isktar, KAR. 186, 30. 

AN.NE.GiG, ‘black AN.NE': head, see AN.NE. PAR: eyes, 
‘reduce' alone and apply in himetu-^tt, AM. 15, 6, 12: apply with 
others, AM. 16, 3, 5; 19, 6, 12, 14: €arr(dullness of hearing), with water 
of pomegranates, &c., insert, AM. 34, i, i%{JRAS. 1931, 17): urinary 
trouble (kidneys), drink with others in grape juice, AM. 39, 6, 9, prob. 
dup. 59, I, 26: strangury, drink, AM. 60, i, 19: 1$ se (‘grains') with a 
‘quarter' of pine turpentine in kurunnuAittr, drink, KAR. 155, 2, 10:^ 
scorpion-sting, mix with others in cedar-oil and apply in oil, AM, 91, 
I, r, ghostly seizure, rub with others (with saman burizndctdzrhlood), 

AM. 97, 4, 9: ditto, and pain in temples, rub with others on temples, 
eyes, and neck, ih. 26, dup. CT. xxiii, 44, 3-5 and KAR. 182, 10: 
against Hand of Ishtar, KAR. 186, 30. 

^AN.NE.GfG.US ii SAL ‘male and female black AN.NE': 
urinary trouble, drink with others (Lutz, AJSL. 1919, 82, 86). Simple 

AN. NE is included with AN.NA (tin, lead) and A.BAR (lead, 
antimony), AM. 5, i, 3, apparently in a hair-dye (cf. 11 . 4, 5, incom- 
plete). 

Pliny {NH, xxxi, 46) says that nitrum in honey improves the eyesight, 
and, dissolved in wine, is used for suppurations in ears. P. 957 gives 
it as diuretic (so India, BMM, 78), and diaphoretic, and to preserve 
tinned meat. 

AN.NE is given as a preservative of caper buds {^ibi' ^balti), 
yRAS. 1934, 775 {CT. xiv. 44, 1-18, See.}, for which vinegar is usual 
{IB. 1328, 1877) but Pliny {NH, xxxi, 46) says that Egyptian nitrum is 
eaten with radishes. 

To sum up: mil'u is saltpetre obtained from the efflorescence of the 
soil, used especially in glass-making: fairly frequent in MT. ext,, for 

* P. 1199, turpentine is ‘said to dissolve gall-stones"; in doses of i fl. dmi. it 
is apt to irritate the kidneys, but in small and large doses does not usually tend 
to. Hence the limited quantity prescribed in MT? 
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eyes, ears, &c., and mt, for urinary trouble. It can be threaded, pre- 
sumably as a solid substance, and is once used as a medium for 
preserving caper-buds.^ 

1 (/) Tabat A.SALXIM, a form of saltpetre (?). 

Probably not merely a badly-written MUN.EME.SAL,LIM^ since 
it is to be used for a cough, a piece of it dissolving in the mouth, fol- 
lowed by soup of pigs* meat, beer, and honey (AM» 8o, i, 12), similar 
to P. 144, for ammonium chloride, a ^stimulating expectorant in bron- 
chitis ... by allowing it to dissolve slowly in the mouth in the form of a 
lozenge or tablet*. Since MUN,EME.SAL.LIM represents salt (with 
impure Epsom salts with their bitter taste reflected in the Assyrian 
word), we may perhaps see the effect on salivation indicated by the 
A = ‘water’ in the other. Pliny (NH. xxxi, 46) says that Flower of 
nitrum with, galbanum and turpentine is given in pieces the size of a bean 
for coughs. 

1 (g) Epir asurri, ‘dust of the wall% (impure) carbonate of 
soda (the sajji matti of the Indian dyers), a form of sal 
murale. 

To be used especially with turmeric alone (‘Chemist’s Vade Mecum’, 
JRAS, 1934, 780) ^kurkanam ina epir awrf ‘Turmeric {AH. no) in 
Dust of the Wall’. The salts in Mesopotamian earths include nitre, 
sulphate and carbonate of soda, this latter being the sajji of India 
(No. I (e)). Under Curcuma^ CPJ., 448 says that Calcutta dyers obtain 
a brilliant yellow by mixing turmeric with sajji matti (carbonate of soda), 
and the Assyrians appear to have done the same, by mixing the epir 
asurri^ sal murale^ with it, which suggests that this is the same salt per- 
haps mixed with nitrate of potash. Carbonate of soda is used in more 
Western processes for brightening the colour of a dye (cf. EC. 531), 
and Pliny {NH. xxxi, 46) says that nitrum, when in an impure state, is 
useful for dyeing. 

Epir asurri^ presumably the sajji matti (carbonate of soda) of India, 
must differ from the similarly named samdnu sa igari^ in that the latter 
contains ammonia (as especially used for scab, or similar). Yet epir 
asurri h mhi ‘dust of the wall (stye) of a pig’, is also a special drug for 
scab (or similar) {AM. i, a, 17), and will thus contain ammonia. The 
distinction, however, may be maintained by pointing out that the clay 
bricks of an ordinary house-wall need contain no ammonia, while the 
definite description ‘pig-stye’ indicates the peculiar form of provenance 

^ What ‘male* and ‘female* saltpetre are is difficult to say. Presumably the 
‘black* kind is due to iron impurities in the soil. Note ‘r mana ma-al~tum AN. 
NE (following ‘10 mana of silver*, and preceding ‘J URUDU URi\ RTC. 304, 
i, I4“X 6, period probably Shulgi). 
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of the drug necessary. In MJ*.: i ktsal elptir asurrS, and . . . aszirre^ 
are to be bound on in oil {AM, 17, 6, 7 and 3). 

Note JRAS, 1934^ 455, ‘abukatu-gum is like epiri asurri\ Salt- 
crystals appearing on tablets have a yellowish tinge, and may be com- 
pared to those gums which take on the form of little yellow tears. 

To sum up: epir astirri^ sal murale^ is used in dyeing with turmeric, 
which indicates carbonate of soda, although its source of origin may 
include other impurities. 

1 {h) Nitiru, nitrii, carbonate of soda. 

Boson {It, 975). Heb. netMr^ Syr. nethrd^ prop, carbonate of soda, 
mentioned ABL, 347, r. 8-9, after red and black wool, V (30 talents of 
^gabu (alum) and 10 talents of ^nitiru) obviously a dyer’s memorandum, 
the alum being, of course, the well-lmown mordant, and the carbonate 
of soda used to brighten a madder dye on cotton (in a cold dilute solu- 
tion) {EC, S3 1 ) or turmeric, as in the preceding. In MT, z shekels each 
of nitru^ ^gahu (alum), and sulphur are to be used for anus trouble 
(haemorrhoids ?), KAR. 198, 10. Whether nitru represents the same 
substance as the preceding epir asurri is difScult to say. But it is clearly 
used by the dyers, and as such will probably contain carbonate of soda 
and perhaps nitrate of potash. It is not used in the Glass-texts, where 
alkali is uhulu, 

T (!) Sam§nu sa igari, ‘scab of the house-wall’, a form of sal 
murale, nitrate of potassium and nitrate of ammonia. 

Samdnu is a disease, particularly of the head, and ext. treatment is 
prescribed, AM, i, 2, 10, 13, 17 [20]. In CT, xiv, 19, vii-viii, 17, 
restored from Mat, 88, 3, 40, samdnu sa GiS.ZI (= igarif = tultu 
sdmtUy i.e,, ^samdnu of the wall’ == ‘red worm’ (connected with the root 
sdmu ‘be red’, as apparently the Assyrians thought). From our evidence 
it must be ringworm (connected even in more modern times incorrectly 
with a worm) : ‘ringworm of the scalp is recognized by loss of hair in 
one or numerous patches of a circular or oval figure. . . . Occasionally, 
however, the patch is bordered by an inflammatory ring. . . , On the 
body it forms red, slightly raised rings. . . . The ragged stumps [of the 
hair] suggest the idea of having been eaten off by the grub of a tinea or 
moth’ {DM, ii, 1377). In CT. xiv, 41, Rm. 362, 6 (cf. AM, 41, 3, 6) a 
special plant is prescribed with oil for this disease samdnu, 

Samdnu sa igari as a drug is prescribed ext. for gurastu (itch), AM, 17, 

^ Apparently : 80 talents of Hpatu DIR ladt md 7 talents of GiGIadi (omitting 
iipatu), 

® That this is certainly igari here is clear from the variants taslamti GiS.ZI 
in Mat, 88, 3, 52, and taslamtu E , MURGU (= igaru\ CT, xiv, 45, 5. 
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I, ii, 4 , and iot kurari (itch, of the head, presumably), 65, 5, 21 
{RA. 1929, 72). For samdm zlonc as a drug, see AM, 7, 3, 3. 

From the suggestion of Professor Nevil Sidgwick, I take this to 
be a form of ammonia (PRSM, 1924, 3) (cf. No. i (g)), ammonia being 
a powerful rubefacient (P. 132). Perhaps another form is tasme sa igari^ 
also for head {AM, i, 3, 6): TAS,ME.A = sdsu, moth {Mat, 91, 25), 
and T AS, ME, ME = samdnu {ib, 26). Cf. also taslamti igari = Mr- 
birdnu {Mat, 88, 3, 52, and CT, xiv, 45, 5). 

i (j) Itm, itranu,^ SAHAR.SIS (‘bitter dust’), KI.NE, pro- 
perly sal ammoniac, but generally for salt efflorescence. 
(Cf. 1M.KAL, IM.KAL.LA, Nos. 2 (A) and (i).) 

These, meaning lit. ‘smoke’ and probably ‘soot’, are loosely used. 
Haupt (P J,, 1913, 250) quoting SAHAR,SIS = itrdnu {CT, xbc, 41, 
K. 4328, iii~-iv, 8) makes it ‘salt-swamp, saline dust’, the Indian reh 
(see No. i {e) ff.). Sidney Smith explains it as the salt which is the cause 
of the loss of fertility in Iraq {RA. 1925, 64), Gwynn {PSBA, 1914, 
243, 28: cf. CT. xl, 2, 28) ‘alkali’, and Pinches Tessence' {PSBA, 1909, 
64). While accepting a wide significance, I believe the exact one to be 
sal ammoniac, ^ 

KI,NEy lit. ‘fire-place’ = kuru (furnace), kinunu (brazier), 

nappasu^ (chimney), isatum (fire), pintum (coal), tumru (ash), and nit- 
mirtu (from the same root), and finally tdhtu (salt) and martum (gall) 
{CT, xi, 50, 10-25) and cf. HRET, No. 37, 17. CT, xix, i, K. 55, gives 
Awn and nappa^u, as equated with DI,NI.lGy and Mhu (Awn?) and 
itrdnu vjiih ,,, NI,1G, 

Beginning with the equivalence tdhtu ‘salt’, we find both itru and 
itrdnu used for the efflorescence on the desert (see i (^) ff.), Sidney 
Smith {RA. 1925, 64) reading idrUy quotes MMAP, vi, 41, iii, ii, 9-11, 
^^^Adad gugal sami u irsiti ikUti-m itra lisashima ‘may Adad, the gugal 
of heaven and earth, cause idru to destroy his fields’. 63, he quotes 
kimu urkiti itranu kimu ^^^Nisaba pukuttu lifmubi ‘in place of grass may 
itranu grow y in place of corn may thistles abound’ (King, Boundary 
Stones y 33); \M\mu SE,BAR larda kimu itrana Uhbsi ‘in the 

place of grain may (Adad) cause to be lardu, in the place of water may 
he cause itrdnu" {ib. 62, 11-14), Atrahasis myth, CT, xv, 49, iii, 

47-8: cf. ii, 32-3, Uni" irta ia ^^^Nkaba: mu^dti^^ lipsu ugdrS^P^^ sdra 

^ The form itrdnu is the same as iwcfaww, the ‘stone of the moimtains’, and 
argamdnu ‘purple’ . Can argamdnu be a doublet alongside the Heb. karmtl, crimson, 
through a normal metathesis of r, w, «, /, perhaps both being referred to the 
base of the word from which comes the Arab, kirmizy the Coccus Polonicus, used 
by the Turks for dyeing (PC. xi, 52), i.e., the Persian kirm ‘worm’ {GeseniuSy 
Briggs-Driver, 50Z)? 

^ ‘Breathing passage’, AM. 16, 4, 8 {RA. 1929, 71). 
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palku Mid itrd 7 iu 'yh,Y the corn be ‘turned back’: o’ nights may the 
fields whiten, may the wide desert bear itrdnu\ CT. xxxix, 6, ii, 
306^ 5, 2idds itrdm^ to tdbtu; ‘When a field tdbat KLNE {=^ itrdni) 
RA. . . Evidently literary texts accept itru and itrdnu as the efflorescent 
salt of the fields. 

But both words go farther than the salt of the desert, and include that 
which exudes from the bricks (doubtless of unburnt clay) of the house 
wall: hmma itru ina btii u igari ittabU ‘if there is itru on house and wall* 
(Gwynn, Lc,, translating it ‘alkali’), and Smith, /x., 57, a building imu 
karmis libnassu itrdnim ikmu titallis ‘was like a ruin. Its mud-brickwork 
itrdnu burnt like ashes.’ Here, presumably, we have also either nitrate 
of potash or sodium carbonate (as Smith says, the salt which causes the 
loss of fertility). There is as yet no reason necessarily to translate sal 
ammoniac. 

But MT. also indicates sal ammoniac (a rubefacient, P. 132, from 
camel dung, for itch, in India, BMM,^ 74): itra sa tdbti takallu (tagallu) 
ina iamni kakkadsu tukassa^ AM. 1,2,9 (paralleled by a similar receipt in 
the same line, where \KI,A.AN.t\D ‘sulphur’ replaces our drug) 
‘thou shalt burn itra of salt, in oil cool his head’ (the preceding line being 
for itch-scab or similar). The directions to ‘burn’ itra of salt indicate 
the method of obtaining sal ammoniac from burning dung, which could 
not apply to saltpetre or Epsom salts.^ Note also that takallu^ ‘thou 
shalt burn’, applied here to sulphur (if my restoration is correct), indi- 
cates the sublimation to ‘flowers of sulphur’ (for scabies, P. 1178). 

CP. xxxix, 14,11. 16, 17 (I)- 4 . 61, 20, 21, and Ch. 241, J^.47, ii, 20,21) 
also appear to show sal ammoniac: summa ndru kima itripi ihammatu^ 
and iumma ndru kima itri tdbti ihammaM ‘if a river burns the mouth 
like itru\ and ‘if a river burns like itru of salt’. This is reminiscent of the 
description of Ar-Razi {MASS. 347) of sal ammoniac^ from 

Khorasan and Samarcand: ‘this is so pungent that it burns the tongue’, 
the ‘biting and saline’ tastes of sal ammoniac {EC. 146) being offensive, 
in comparison with the ‘cooling saline taste’ of saltpetre (P. 957), the 
reference in the Assyrian omen being presumably to the Epsom salts 
in the Mesopotamian rivers. {Itri tdbti^ a curious phrase, is expanded in 
AM. to itra la tdbti.) 

Sal ammoniac is made from the soot obtained by burning camel dung 
(PC. 146: jETI). 251). According to Hasselquist (quoted by Linnaeus) 
the modern Egyptians made sal ammoniac by collecting the dung of 
cattle, selling it as fuel, and then the soot was collected and sold to the 
sal ammoniac makers (PP. xith ed., xxiv, 59). It must have been known 
to the Hindus ever since they burnt bricks with the manure of animals 
{AHM. 40). The process among the Hindus for making ammonia is to 

An instance of it-raQ) applied to the anus, JCAP. aoi, 25. 

Text re-exd., and, as usual, Mr, Gadd is right. 
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take two parts of chalk to one of sal ammoniac^ dry the two, mix, and 
sublime with a strong heat (MM. i, 367). The Assyrian word for it, iiru, 
is obviously the same as the Syr. ^etrd ‘smoke, fumigation^ which makes 
our identification certain, lira sa tdbti, lit. ‘smoke of salt’, will be the 
more elaborate phrase for it, as may be paralleled from Pomet {HD. 251, 
quoted above) on ‘Sal Armoniack’, made from human or animal urine, 
common or sea salt, and chimney soot, boiled all together, and sublimed 
into a salt. It is not used in the Glass-texts, which is very strong evidence 
that it is essentially sal ammoniac. This connexion of itm and itranu 
with burning has, of course, been noted, but only, I believe, as evidence 
that the result of the burning was potash or soda, with which I am 
unable, for the reasons given above, to agree. Landsberger (iOT. 121) 
says : ‘Daher das Ideogramm KI, NE (“Feuerstatte”), mit Lesung nemur 
(vgl. NE.MUR — kinunu, tumru auch = tdhtu “Salz”) und itjdrdnu, 
womit wohl das als Endprodukt der trockenen Destination von Pflanzen 
entstehende Pflanzensalz gemeint ist (Pottasche, Soda; idrdnu findet 
sich anstatt Getreide auf Feldern, Stelien in den WBB. und bei Hinke, 
BE., Series D, iv, 248)’, and he compares Kugler, Sternk, ii, i, 115^, 
‘danach “Soda” od. a. Aram, ^etrdnd “Teer” ’ (Zimmern, Akkad. 
Fremdw, 60), and Jensen, ZDMG. Ixvii, 509. 

To sum up: itru and itrdnu (connected with the Syr. ^etrd ‘smoke’), 
used for head diseases, compared to a ‘burning taste’ in water, and above 
all, absent from the Glass-texts (where potash is a proper component, 
and ammonia unexpected) are sometimes loosely used for the ordinary 
salt efflorescence, but must be properly the soot from dung-fires, sal 
ammoniac. The alkali of the Glass-texts is definitely uhalu karnanu 
or digmen wAwfo* (vegetable ash from salicornia), while on the other hand 
the common Arab fuel of Mesopotamia is cow-dung or camel-dung.^ 

1 {k) [MUN.bu (?)]-6(?)-ri, *tabat bu-[u-ri?], lye, carbonate 
of soda ? 

‘X’ 12. There is no certainty about the reading, or we might have 
compared the Heb. Jdr, bdrith^ ‘lye’, the latter {bdritk) being an impure 
carbonate of potash, made by filtering water through vegetable ash, 
and then evaporating the filtered liquid to dryness {HC. 326). ■ 

1(0 barikatui, MUN.IN.TU.RA, borax (?). (Cf. Syr. 

burkdy and Arab, bdrdk.) 

‘X’ 10. ThatJdraifeis not true borax, but is applied to various alkaline 
salts, is shown by Berthelot (jF/*S^. ii, 145). His Arab, text gives seven kinds 
of ‘borax’: (i) for bread (Ibn Wafed, IB. 381, mentions that the bakers 
of Cairo dissolve it in water and wash the outside of loaves to make 

^ IM.KAL.LA (No. 2(0) appears also to mem sal ammoniac. 
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them shine): (2) natron, redder than the preceding: (3) borax of the 
goldsmiths, white, like saltpetre: (4) saltpetre, found at the bottom of 
wells: (5) frothy (?) borax, the best: (6) ‘borax of the willow (?)*, white: 
(7) tinkar, worked borax. MASB. 347, quoting Ar-Razi, gives six 
kinds; ‘bread borax’ (see i (??z)), goldsmiths’, Zarawandi, ‘of 

the willow’, and tinkar (i.e., gold solder). The significance of barikatu 
is thus uncertain. 

Borax is found near Urmia and Kerman (G. 66). 

1 (m) MUN . KCJ . PAD . DA, bread borax (?) 

‘X’ II, defined by Pick’s copy as ^MUN.Ktl.PAD.DA in Akkad’. 
Ktl ,PAD,DA suggests something bright, but the equivalence sibirtu 
(D. 469, 53), particularly when connected with copper, indicates the 
broken rough lumps (cf. siparri sibirtiy 7 (<2), with KtJ.PAD.DU 
siparriy ‘Y’ 6, the preceding line containing Ktl.PAD,DU,NITA 
‘male Ktl .PAD,DU\ although not necessarily the salt). The ‘bread 
borax’ of No. i Q) is described as being formed in great, hard lumps 
(H5.ii,i4s). 

1 {n) Tabat manu, MUN e-’(?)-ri. 

‘X* 14. Unknown. 

1 (o) ^Ubulu, ^Ubulu karnanu, '^ELTEG, ^ELTEG.SI, alkali. 

Properly a vegetable chemical. TJhulu has long been identified with 
Syr, ahld, lye {HWB. 43); uhulu kamami ‘horned alkali’ is salicorniay 
the name of two species of the alkaline Chenopodiaceae abounding in 
soda {AH, 1 16: OTC. 12). It is the alkaline component constantly used 
in making Assyrian glass, either as diginen (ash) ^uhuli (Appendix I, 
Sect. B), di-ig-mi-nu sa ^uhuli karnani (Sect. P), ^uhulu (Sect, S), 
^Jmlu karnanu (Sect. T, &c.), and hihulu harm la taiani (sharp pieces, 
not round lumps ?) (Sect. F). 

The 2i6.}, kaldti ‘burnt’ is appended in AM, 7, 7, 4. 

Soda ash for glass was brought from the Levant in the Middle Ages 
(Bacon, Nat, Hist, viii, 770, quoted Fowler, Arch, xlvi, 95, note), that 
from Baghdad being obtained from the SaUola kali (Dillon, GlasSy 12), 
and the Arabs still obtain lye from these alkaline plants {ESR, i, 574, 
and see under 21 (e)). To obtain the lye in India, the sun- 

dried plants are burnt in pits, the fused alkali collecting at the bottom 
(Kanchoba Ranchoddas, Indian Medical Plants y 1069 ' ^ descrip- 
tion, BMM, 76). In MT, it is prescribed: (simple uhulu) to cleanse 
mouthy AM, 54, I, n 9: (with karnanti) eyesy AM. 9, i, 30: 16, i, 8: 
17, 4, 9: 19, 6, 12: anuSy AM, 53, 9, ii: wash the patient, with many 
others, AM, 3, 5, 9 : 94, 2, ii, 9; 98, 3, 3 : and many other uses {AH, 1 15). 
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Mr, A. B. Searle, to whom I have had recourse in problems of glass 
manufacture, has kindly pointed out to me that in the Assyrian glass 
receipts the proportion of alkali is excessive, and he has suggested to me 
that it may be due to the alkali being very impure. He instances the 
components of glass, and compares the normal proportions: 


Sir$u Normal Glass 


Sand . . . 100 parts 

Sand . 


. 100 parts 

Crude alkali . . 300 parts 

Sodium oxide 

.15-22 parts 

Saltpetre . . 8 parts 

. 

. 

. 

Chalk (lime) . . 3 parts 

Lime . 

. 

7*5-10*5 parts 

He says that to make sir§u equivalent to normal glass, the 300 parts of crude 
alkali would have to consist of 

Parts Per cent. 

Sodium oxide’*' . 


15-22 

5-7 

Carbon dioxide* 


ii~i5 

4-5 

Calcium carbonate 

Impurities (other than soda, potash, and 

4- 7 

1-2 

lime compounds) 

. . 

256-270 

300 

85-90 

100 

*Soda ash .... 

. 

26-37 

9-12 


‘This’, he says, ‘is an almost incredibly impure material and suggests 
vegetable matter rather than alkali.’ 

I suggest, therefore, that the Assyrian chemist is giving the weight 
of the alkali before it has been burnt, i.e. the raw, dried plant as one sees 
it constantly in the Arabic bazars as sUnan^ desiccated and brittle, look- 
ing much like a very small and thin vermicelli, broken up small. For 
instance, wheat straw gives 4-4 per cent, ash, and pea-stalks give 5*947 
per cent, ash, and presumably the dry sh'nan will not give a smaller 
proportion, and hence 300 parts alkali in the Assyrian glass, if reduced 
to ash (reckoning 5 per cent, as the approximate proportion), will give 
a proportion of 15 for sirm glass, which is what is wanted. We may 
assume, therefore, that the weight given for the alkali in the Assyrian 
glass-receipts is for the crude vegetable before reduction to ash, 

l(p) ^Tabtisikkati,ADt.SUB.BA, alum(seeNo. 58). 



2. THE CHEMICAL EARTHS DEFINED BY SAHAR ‘DUST’ 
AND IM ‘CLAY’ 


3 (a) EpirUf SAffARf dust. 

2 (b) Tittu, IMj clay. 

2 (4 Gassu, IM.PARy gypsum, plaster (see No. i8(^)). 

3 id) Sarse{r)ruy IM.DIRy IM.GUSKIN, ‘red clay^ ferric oxide. 

2 (e) Egdy damatUy IM ,SIG>i,SlG'j, ‘yellow clay’, orpiment 

(5ee No. 4(/z), (f)). 

2 (/) JM.G/G, ‘black clay’ (soot?). 

z {g) Kaduit)tUy IM.GtJy titu, deposit, mud, leaven: kadut sikaniy iikm 
iiz wdn, JM.GC 7 .JEiV.-Nk, leaven of dough set aside, deposit of the 
river (mud): IM.GO .GAR,RIN,NAy leaven of bread: &c. ^ 

3 (h) AklUy isikkuy IM . KALy soot, sublimate, esp. chloride of ammonia, sal 

ammoniac, (This latter meaning is probably an abbreviation of 2(t)). 

2 (i) IM .KAL,LAy ‘sublimate of scrapings’, sal ammoniac, (LAy j^asbuy 
has various meanings: potsherd, shell (of egg), rind (of pome- 
granate), shell (of crab), and particularly scrapings of the furnace, 
sublimate, or of the roads, dried dung.) 

2 (j) IM.KAL.GUGy ‘sublimate of the red (= cinnabar)’, mercury. 

2 (k) IM.KAL .KUKKUy doubtful. 

2 (/) Kalil, IM ,MAL, LI y yellow ochre. 

2 (m) KalgugUy IM ,MAL,LI ,GUGy red ochre (obtained by heating 
yellow ochre). 

2 in) ^Gahiiy IM , SAIIAR . TAK, KUR . RA, alum. 

2 (o) Amna(k)kUy immanakkuy MM , MA , NA, MM , MA , AN . NA , the 
white sand for making glass (see No. i7(«)). 

2(a) Epiru, SAHAR, dust. 

Usually for magic, although perhaps sometimes with medical value. 
The following are simply magical: Dust from four cross-roads, from 
the fore-threshold, from the upper and lower pisannUy from the pisannu 
of the door, put into a GAR.GAL.GALiLA-reed and roll it down- 
wards on the kiipi (?) stomach of a woman with flooded uterus, KAR, 
196, hi, 46: from four cross-roads, 2*5, 194, 9 (in red wool); AM, 65, 7, t : 
surround neck, AM. 97, 4,18: for ghostly seizure, i.e., dust from a ruined 
city, from a ruined house, from a mined temple, from a grave, from a 
‘minedVcanal, and from a road . . . mix with ox-blood, KAR. 184, r. 4: 
from a grave, against ghostly seizure, 182, r. 36: from an old grave, for 
ghosts, sprinkled on a double thread, CT. xxiii, 18, 45: from the nimit 
of the threshold of the Great Gate, KAR, 186, r, 23, for AN, TA,SUB: 
(for other instances of dust from gates, see LK. 6, 10: 10, 28: ii, 29): 
from a fallen ruin, alone with arzallu {Crataegus azarolm?) in cedar 
oil to anoint temples, for ghostly attack on neck, AM, 97, 4, 23 : from 
the footprint of one unseen, of a woman who has not borne a child, 
of a black dog, CT. xxiii, 10, 23-4: of human skull, against ghosts, 
ih. 22, 39, 45, and prob, 42: from the root of caper, against ghosts, on 
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double thread, ih, i8, 46: used ana udih sabi (for the success of a tavern- 
keeper), see KAR, 144, i if., MV AG. 1918, ii, 40, i ff. There is, how- 
ever, no need to prolong the list here. 

Instances of SAHAR ‘dust’ used with true medical intent are: for 
samdnu (itch, or similar) in head, with others, dust from the limestone 
threshold of an old house, AM. 1,2, 13: for ralanu (similar) in head, 
the same, with others, KAR. 202, 33: for head, dust from a pigstye, 
doubtless for the ammonia (see No. i {g)) AM. i, 2, 17: dust from an 
oven, to apply to an affected part, AM. 44, i, ii, 7 and ii (as potash?): 
and perhaps even the dust of various dungs, as in that of dog and pig 
used ext., AM. 98, 3, 17: and of nibilti (dung) of dog alone in oil to 
anoint stomach of a woman in difficult childbirth, AM. 67, i, i, 10: or 
the dust of the samit^ of a ruined wall, &c., in NI.BUR (a form of oil, 
JRAS. 1924, 456), mix, rub on woman with flooded uterus {KAR. 196, 
iii, 7 (for the sake of the ammonia?)) (see No. i (2)). 

2 (b) Tittu, IM, clay and similar earths. 

It is clearly clay proper from CT. xi, 31, 31, where IM = duppu 
‘clay tablet’. Aruru kneads tita ‘clay’ into a man {GE. i, 34), the word 
nadu describing her action. This latter occurs as nadu = nddu sa tittu 
(as values of NA.RV.A, ‘C’ 27: ‘D’ 6), probably the technical word 
for ‘throwing’ clay. It is unnecessary to quote the numerous instances 
of making figures of IM in the magical texts. Cf. IM.NU.DUL^ 
‘clay mixed with straw’ {D. 399, 58), IM.IN.NU ‘clay mixed with 
straw’ {ib. 109), JM.IN.NU.RI ‘clay mixed with chopped straw’ {ib. 
no), for making bricks. Mortar is IM .NfK .IB . ZUN, tit ulapi 
(VR. 42, 24, HWB. 75: Thureau-Dangin, RA. 1914, 87).^ 

In MT. Jikf has sometimes the meaning ‘pus’: IM msi ‘pus will 
come forth’ (KAR. 192, i, 14) a prescription for kabartu (swelling). 

2 (c) Gassu, IM .PAR, gypsum, plaster (see No. 18 (b)). 

* Surely the samitu of a wall must be the base where the urine will have been 
deposited (see Gi?, 71). As ‘bastion’ cf. Schott, 1934, 93. 

^ For ulapu cf. JRAS. 1924, 4S3> KU.NIK.IB = uiapi, SU.LAL = M- 
huttum, KU.NIK.IB. SU.LAL = sSrMabi^fox flesh’. SU.LAL is from LAL 
‘bind’: ulap hihhutiin ==^ b(^rnu, the Arab, b^rana ‘bind’ (cf. HWB. 597) = tenu 
(Arab, tin ‘clay’, rather than Syr. thettd ‘glue’). Luhhuttum must be from Arab. 
lahada ‘to glue*, so that ulapi luhhuttum will be the ordinary glue made from tan- 
yard refuse. The expression ‘fox flesh’ may be an alchemist’s method of con- 
cealing the word, but it is worth mention that EQ. 673 says that glues of a second 
grade are made from the skins of wild animals. (For another instance of ‘fox 
flesh’ ~ KU.NIK.IB.SU.LAL see CT. xxxvH, 26, I, 17.) Used in MT. in 
fumigations (for the ammonia?), AM. 93, i, xa: ears, 35, i, 5: 38, 2, r. 2. As 
unguent, ig, 2, ii, 7: cf. 29, i, 3, &c. (see PRSM. 1924, 14). 
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2 (d) Sarse(r)ru, IM.DIR,^ IM.GUSKIN, ‘red clay’, ferric 

oxide. 

In KAT^. 649, identified with Heb. MSr ‘red paste’. ‘P’ 17-20 give 
as equivalents o£ ^erserru {sarsurru), SiM . . SIM , DIR ( red i§Jil# ), 
SIM.GUG (‘ted SiM'), and of Sarseru (or ^erseru) IM.DIR (‘red 
clay’); ‘R’ 24—7, of scttssTUftt (or sbtsctum)^ , DlRy 

HM.GUSKIN, and HM.GUG: ‘S’ 9, IM.DIR = M-ar-ser {Sar)- 
ru. In CT. xix, 21, K. 4362, 32-3, IM. GUSKIN and IM.DIR zte 
both probably equivalents. JRAS. 19241 4 S 5 > IM.DIR = sarsarri(pt 
ierserri). Cf. the omen ‘Y’ 8. Apparently used to ‘anoint’ the eyes of a 
lionheaded figure {KAR. 227, 25). The following colours are used to 
paint small figures of clay and wood {KAR. 298, 26, Sidney Smith, 
JRAS. 1926, 696): IM.PAR (gypsum, white), IM.GiG (probably 
soot, black), IM.DIR (‘red clay’), IM.KAL.LA (soot of ash, grey. 
No. 2 (f)), /M. 5 '/G, . 5 JG,. (orpiment, gold), IM . KAL . GGG(mercury, 
silver) and IM.PAR (gypsum) ‘with water portrayed on it in black’. 
In BBR. 46, 23, IM.KAL.LA is replaced by IM.MAL.LI {kalu, 
yellow ochre). 

It is obviously a red colouring material, but we may eliminate, as 
being already identified, the following, which might otherwise have been 
possible identifications: Cinnabar {GUG, in IM.KAL.GUGy 2 {j))i 
Red Ochre {kalgugu, made by heating the yellow ochre, z {m)) : and Red 
Lead (sdsu, ZA.TU.BE, No. i6 {a\ made by heating white lead). 
Scirserru will probably be one of the red earths of Pliny {NH* xxxv, 13, 
14) such as rubrica (the miltos of Theophrastus ‘sometimes found in 
iron mines’), or sinopis. In the Glass-texts (OTC. Sect. MM: Appen- 
dix I, MM) Tf (it is for thee to make) si-ir-du-{u}) \ . . hr-h-ra \ , . 
put in the midst . . .’. Sirdu {Urdu}) is thus a material to be made pre- 
sumably in glass. I need hardly mention the great popularity of imita- 
tion glass gems in antiquity, and (since the Glass-texts are not consistent 
in their use of abnu as determinative before all the minerals which they 
quote) possibly we may see in sirdu an artificial sard (Syr. sar^dun^ Greek 
sardion, a deep brown carnelian), made with ferric oxide, which is one 
of the colouring agents for red glass, thus making sarserru coincide with 
one of the iron earths. Uncertain. 

Red clay is still used in Mesopotamia as a coating for walls (Koord, 
ii, 41). Is there any connexion philologically between mrserru ‘red 
ochre’, and the Wadi Tharthar, west of the Tigris, in the red sandstone 
district? 

^ This has nothing to do with an error of Meissner’s SAI, 6284, 

uncritically repeated by D., No. 399> 4S> 10, Col. iv is not 

part of Cols. v-vi. 

^ ‘P’ 15 gives this as bdpu ‘’bank’ (he., the mud on the bank (see No. 2 (^))). 
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EGt), DAMATU 

2 (e) Egfl, damate, IM.SIG^,, IM.SIG^.SIG^, ^yellow clay% 
orpimesit (see No. 4 (/j) (t)). 

: 2 (/) IM.GIG, ‘black clay’ (soot?). 

Used to colour figures black. Lamp-black (?) more probable than 
manganese oxide (see Gadd, RA, 1922, 159: BMR, 50, 12: SEC, 37: 
2 (d)). Carbon was a common substance for black in Egypt (AEML 
308,309). 

2 (g) Kadii(t)tii, IM.GlJ, tltu, deposit, mud, leaven: kadnt 
sikani, siknn sa nSri, IM.GlJ.EN.NA, leaven of dough set 
aside, deposit of the river (mud) : IM.Gt 5 .GAR.RIN.NA, 
leaven of bread: kadut sikari, sursummu sa kurunni, 
IM.GtJ.BI.TIN.NA, yeast of beer, yeast of kurunnu-beer : 
kadut nari, IM.GtJjD.DA, deposit of the river (mud): 
kadut tSmti, IM.GtJ.A.AB.BA, deposit of the sea (tidal 
mud). 

In ‘M’ i8~2o, ‘S’ 15-18, and ‘T’ 24-6, the group IM. GlJ == kadu{ty 
tuniy didu, with IM.GJ 7 ,EN,NA == ditto [kadut) Hkani [sikinnu)^ [ov 
kadii [kadut) sikani) = Hknu sa ndri and hdpu [CT, xxxvii, 27, r. ii: 
AH. 258). IM.GC.BI.TIN.NA = ditto [kadii) Ekari = surmm- 
mu ia kurunni^ IM, GtJ, A.AB. BA^diitto tdmti, IM, GV.ID . DA = 
ditto ndri. Since IM.GU (lit. ‘clay of the bank’) = didu, titu ‘clay’, 
IM.Gtl must mean something closely allied to IM, Cf. Gwynn 
{PSBA, 1914, 47): CT. xxxviii, 17, 92: Summa httu idde kupra agurra 
gassa IM, Gt! kapir ‘if a house is overlaid (smeared) with bitumen, 
pitch, burnt brick ( 1 ), plaster, mud’. Mud is a very usual facing for 
mud-brick walls in Mesopotamia. 

K. 9873 (Bezoid, Cat. , 1045) gives a ritual : Summa NA hdhi-su huppup 
. . . hi[sdr)-‘hi-is Siptu izzita hhrata . . , tamannu [nu) sillu bdbi NA IM. 
GTJ \ind\ arki-Iu billatu sa tuballalu ina eli IM, GtJ tasahat . , , ana bit 
NA la itihhi [hi), ‘If a man’s doorway gives way . . . thou shalt recite 
the incantation Izzita lahrata: the door-jambs of the man behind which 
is IM. GC 7 , the vinegar which thou mixest thou shalt sprinkle on the 
IM. GtJ ^ that . . . approach not the house of the man’. Cf. also Enuma 
IM.GtJ matt ishup ‘When IM.Gf? overwhelms the land’ {KAR. 392, 
22). IM. GtJ is not so clearly ‘mud* in the following: Enuma ndru kima 
IM.GtJ UD {^ipissu)-u ‘When a river is white as with (or, like) 
IM.GtJ^ and Enuma ndru kima IM.GV GIG {===^isalim) ‘When a 
river is dark as with (or like) IM.GC?’ {DA. 51, 16, and 52, 18, and 
61, 16 and 18, and CT. xxxix, 14, 13, 14). Cf. also ‘When a river kima 
IM.GC ittanadlahu is disturbed like IM. GlJ* [DA. 52, 19 and 61, 19, 
and CT. xxxix, 14, 15). There is the possibility here of ‘yeast’ as a 
secondary meaning, for simple IMsGtJ. 

First, I must withdraw a meaning ‘potash’ for IM. GtJ. GAR.RIN. 
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NA, which I suggested in MA. 1929, 63, based on the assumption that 
GAR.RIN .NA was the same as the sign RIN with within it, 
an oven. With this withdrawal we can start afresh. 

IM.GlJ, titu^ is, as is obvious from the above quotations, certainly 
'mud’ in one of its meanings. This must equally be the case in the longer 
expression IM. GtJ.EN,NA in its equivalence Eknu sa ndri 'deposit of 
the river’, the Syr. hknd meaning deposituniy sedimentum (Jensen, KB. 
vi, 476), and the synonym for this, kdpu, the Heb. hdpk ‘bank’ (see AH. 
258) shows that the idea of the ‘deposit’ is that of the fine mud left by the 
rivers after they have subsided after the annual floods. So far so good. 

The IM. GtJ group has a very diverse series of meanings, depen- 
dent on the word kadu^ kadutu^ accepted as ‘mud’, ‘slime’ (Schlamm) 
(e.g., Getr. 147, and D., ‘Satz’ 399, 79, d, following Jensen), and again 
as yeast (Hefe) {Ku. 102) in the special group kadut Ekari (BAG. ib . ; 
jD., 399, 82, 83 making it Biersatz, dregs of beer). But simple 
kadutu must, I think, be ‘yeast’ ‘leaven’, even when the descriptive 
Hkari ‘beer’ is omitted. In proof of this, to begin with, we have definitely 
as is accepted, the meaning ‘yeast’ in IM.Gl 7 .BL TIN. NAy kadut 
(‘yeast of beer’), == sursummu la hirunnu of kurunnu-heeT\ 

Ku. 102). We need have no doubt of Kuchler’s translation ‘yeast of 
beer’ for the synonym lursummu sa kurunni; AM. 66, 7, 4 and KAR. 
193, 13, give ‘if a man’s urine is like sursummi sikariy yeast of beer’, as 
indication of turbidity of the urine, which admirably supplement this 
explanation. The cognate must be {PRSM. 1926, 71) the Heb. Mmar, 
in Pi. ‘remove the dregs’ (yeast) from wine, Pmartm being ‘lees, yeast’. 
In MT. mrsummu is prescribed fairly frequently (something less than 
twenty times in AM.): rarely of ‘beer and strong beer’ to knead drugs 
for miUttUy a bruise or swelling, AM. 76, 5, 8; of ‘old beer’ for anus 
trouble, AM. 53, 3, 3: to (knead) drugs for kiirari (itch) AM. 5, 5, 2: 
of beer, to knead sahli for eyes, 12, 8, 8: to knead drugs 

for kabli (pubes) and flesh, AM. 61, 2, 12: &c. Yeast is antiseptic and 
stimulating (P. 1236). Finally, cf. the occurrences of kadutu {ADD. iv, 
329) in connexion with bread. 

Yeast rises to the top of fermenting malt liquor {EC. 626), and our 
comparison with river mud suggests that the deposit of the river is that 
which is brought to the bank in foaming or fermenting waters. The 
v^otd kadutu philologically means ‘a profit’, Syriac kaddi ‘gained’, while 
Eknu y in its meaning ‘deposit’ from lakdnUy suggests something left 
behind. With this in mind it is not hard to accept kadutu as leaven, that 
portion of the dough of the preceding day which has begun to ferment, 
and by its addition to the fresh dough causes the latter to rise. Yeast 
added to wort for fermentation produces a white, milky-looking froth 
which spreads gradually over the whole surface, and gradually changes 
its colour to bright brown, owing to oxidation from the air {EC. 300), 
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Returning to the simple JM. we have a final and most convin- 
cing proof for its use simply as ‘leaven’ in the phrase in MT,, UD.DA 
which I have wrongly explained in RA, ig 2 g, 50, as ‘dried in 
the sun’. The association with ‘leaven’ at once suggests the meaning 
‘held back for a day’ {DI.DI. SILIM.SILIM = II. i oi JaMmu ‘pre- 
serve’), e.g. ‘If ditto (i.e., when a man’s head NE.NE-im S A R-ab) 
IM.GV UD.DA DLDI GAZ NAM, leaven kept back for a day 
thou shalt pound, sift’ [CT. xxiii, 31, 62 and cf. AM. 78, 7, 7) (the recipe 
in the line before prescribes, instead of leaven, wheaten flour to be 
bound in rose-water on the head). This is expanded in AM. 72, 2, 13 
to [IM\.Gt}'sa ina VD.DA di-kdt DLDI}) GAZ. NAM, and 
AM. 31, 7, 10, must probably be restored similarly, JM. GE 7 sa UD. 

' [DA DL Dll (Cf. also Ku. ii, iv, i , . . . . [UD ] . DA DL DI GAZ NAM). 
‘Leaven’ would thus appear certain. 

We can now return to JM. GU.EN.NA with the meanings ‘deposit 
of the river’ and kadut Ekmi. First, Ekanu can hardly be the same as 
Eknu, the two words being in the same line, and if the grammarian had 
meant to write the same word he would have done so. Next, ‘deposit 
of the river’ is not a literal translation of IM.GU.EN.NALEN.NA 
being hardly a satisfactory Sumerian equivalent for the latter half of this 
phrase. I suggest that the idea of ‘river mud’ comes from the primary 
meaning ‘yeast of Certainly neither ‘yeast’ nor EN.NA sug- 

gests ‘river’, and I think we should see in Ekanu {y. Ekmnu), from 
sakdnu ‘deposit’, associated with the idea of ‘yeast’, ‘leaven’, the dough 
left over from yesterday for the purpose of providing leaven.^ It may 
be added that a connexion between IM.GU znd IM .Gtl .EN .NA is 
shown by the occurrence of one as the variant of the other {AM. 51, 
1, 12). ^ ^ , 

In continuation of -the above we can add the instances of IM.GV. 
EN.NA in MT.i fox head, almost certainly, ext., AM. 3, 2 (+65, 
5, 2): poultice, uncertain disease, AM. 54, i, r., ii: stomach, (| ka in 
poultice, with others) jO. ii, i, 4: stomach, hxzytd zlont in beer, and 
kneaded, use presumably ejct, AM. 48, 1, 6: stomach (kneaded with 
gazelle dung, &c., in beer), AM. 48. 3, 3: ^middM (pubes) and loins 
(brayed in beer with others) {IM.GXl.EN), AM. 45, 6, ii: for when 
the chest ‘is loosed’ (pa/mr) (varying with JM. GC 7 ), AM. 51, i, 12: for 
(haemorrhoids), AM. 58, 2, 3: KAR. 201, ii and r. 15 
(apply anus in both cases with others): for huhul sdmu ‘red pustule’, 
AM. 78, 7, 6: for swelling, in kimmnuA^tex mtk fine-ground flour, 
AM. 79, I, 14: anoint (the affected place, uncertain) in oil alone with 

^ Cf. [A.LA]L Id. DA = Bkin n&n, ii R. 48, 37, e: 21. For the actual 
IM.GU.lD.DA see further. 

^ EN.NA suggests ‘time previous’, with its meaning adi ‘until’, and perhaps 
elU ‘upper’. 



KADU(T)TU 23 

IM. GlJ.EN.NA, AM. 75, i, 33:' in date-water alone, bind on head, 
Cr. xxiii, 50, 10. 

With IM. Gtl and JM. GG.EN.NA as meaning ‘mud’ and ‘leaven’, 
we can discuss IM. GG . GAR.RIN.NA. GAR.RIN.NA must surely 
be the same as GAR.RIN.RA (bread, D. 597, 387). The RIN. will 
represent ‘something round’, i.e. the GAR ‘bread’ {NINDA): the 
addition oi IM.GtJ ‘leaven’ suggests that it is not the flat, circular 
pancake of unleavened bread, but a loaf, unless we are to accept 
GAR.RIN.NA as the unbred dough from which the portion 
to become ‘leaven’ is removed, a very unlikely suggestion. In MT. 
IM.GG.GAR.RIN.NA is prescribed: for itch on head, ext. AM. 
3, 5, II : uncertain, poultice, AM. 23, 8, 4: stomach trouble, ext. with 
gazelle dung, &c., AM. 40, 5, ii: uncertain use, AM. 43, 2, 7, 9 (see 
RA. 1929, 62): ext., apply to the place, AM. 44, i, ii, 6 {JSOR. 
1931, 56). Cf. here the uses of sursutnmu. 

The two other expressions, IM, GlJ.fD.DA ‘deposit of the river’ 
(i.e. mud), and IM.GtJ .A. AB. BA, ‘deposit of the sea’ (ie. tidal 
mud) need no further discussion.^ 

To sum up: IM.GJj has the meaning of both mud, and yeast or 
leaven, the latter being made definite in MT. by the addition of the 
words ‘kept back for a day’: IM.GtJ .GAR.RIN.NA is leaven of 
bread (or dough) : IM. GJJ .EN .NA,^xo'ptx\j leaven of dough set aside, 
also means the (frothy) deposit left behind after floods. IM. GV.BI. 
TIN.NA is the yeast from fermented drink, which shows that the 
Assyrians recognized the similarity of leaven and yeast.^ 

2 {h) Aklu, isikku, IM.ELAL, soot, sublimate, esp. chloride of 
ammonia, sal ammoniac. (Cf. also itru, itrdnu i (/)). 

About ten years ago I discussed with Professor Nevil 

Sidgwick, as I thought IM.KAL.GUG represented ‘mercury’, asking 

^ A word is necessary on the possibility of including tartar here : ‘the precipitate 
of the wine which settles in the casks of the winery forms stone-like crusts and 
is called by the works-people by the name of tartamm* (Hoover, Agricola, 234). 
But the use of IM.GtJ in bread and the indication ‘kept back for a day’ point 
to yeast or leaven as the certain translation. 

^ Although in MT. the obvious translation for IM.GtJ. EN.NA is yeast, 
and not ‘mud of the river’, it is worth mentioning that cimolite, a cretaceous 
earth, an aluminous silicate, a white chalk dissolving in water, was used according 
to Pliny (NH. xxxv, 57) for spleen, testes, tumours, swellings, pustules, and feet. 
P. 129 describes cimolite as containing alumina, silica, and ferric oxide, while 
creta Gallica (soapstone) is a silicate of aluminium and magnesium, used in 
prurigo, and as a dusting powder. There is no lack of cretaceous deposits on the 
Euphrates or the Tigris (PC. xxv, 476). Ci. Q)saknaJ, a Persian word for a kind 
of bitumen brought from Syria (Steingass, Pers. Diet., s.v.) which has some 
similarity of sound with our Hknu ‘deposit’. 
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him for his views about JM.X’AfL, which I believed to mean some form 
of condensation. He instanced sal ammoiiiac y sxMimdXt A from the 
ordinary camel-dung, as a meaning for IM.KALy which will, I think, be 
seen to fit the instances in MJ*., where IM,KAL is used alone, brayed 
for the head, the prescription following being for kuraru, itch, AM, 2, 
3,3, sim. to KAR. 202, i, 49 (for which nowadays ammonium chloride 
is a usual drug). In AM, 26, 4, 7, dup. 64, i, ii+ 37 > ^929, 68, 

it is prescribed alone for some form of pain, and again I may instance 
ammonia as of use for stings (P. 132).^ 

But, although we accept sal ammoniac as a meaning for IM^KAL (at 
all events in certain cases), it will be obvious, not only from certain 
syllabaries, but also from the word IM.KAL.GUG (if I am right in 
translating this as ‘mercury*), that IM,KAL must also have a simpler 
meaning, besides that of sal ammoniac y as it certainly cannot have any 
reference to ammonia in a word for mercury. The probability is that 
we must see an original meaning ‘soot*, ‘sublimate’ in it, out of which 
has grown the more elaborate (or more careless) meaning sal ammoniaCy 
as the commonest form of sublimate known to the Assyrians. In proof 
of this, consider the literal meaning of IM.KALy the Sumerian sug- 
gesting either ‘strong* or ‘hard* IMy i.e. ‘tough* (as adhering to the 
chimney), in which case the actual words describing sal ammoniac 
the sublimation from the soot of camels’ dung, in BMM. 73 as very 
tough, and difficult to powder, are indicative. Less probably the KAL 
is here lardpu Q) ‘burn’ (D. 322, 33). Now in C T. xix, 2, r. 13, K. 55, 
IM.KALy akluy and in the dup. Mat, 29, rev., iii-iv, ii-“i3, 
IM.KAL = ak\lu\y as[iu\y while K. 55 gives ( 11 . 14-17) IM. 

KAL{AG). GA = akuy isikku, dannu, kaslikku, for which Mat 16-17, 
gives dan[nti\y and ku-us-lsik-ku], SAI. adds CT, xii, 21, 37485 (rev.), 
which contains the words dannu, aitu: . . and ak- ... in a right-hand 
column, the remains oi KAL being visible in the first line of the 
left-hand column. Aklu may well be from the root eMlu, akdlu, ‘be 
dark’, eklitu ‘darkness* the a^ in aklu being paralleled hy ebSru ‘to 
collect*, which gives aJarifw: a^basu ‘to bind* gives absu: and there are 
the doublets abartUy ebertu, ‘bank*. Aklu will, then, be the ‘dark (black) 
thing*, like our lamp-black, soot. 

But we can go further in our explanation of IM.KAL (IM.KALAG. 
GA). As I have tried to show (PP 5 M. 1924, 9 and No. 2{j))yIM. KAL. 
GUG is the solidified vapour of cinnabar (the ‘red’ substance), in other 
words, the sublimate, a meaning which will be seen to be supported by 
the equation IM.KAL = isikku. This latter can be no other than the 
Syr. assdkdy sublimatio (in spite of the variation between k and k), with a 

^ See PRSM. 1924, 9: A^SL. ig^Oy 16. The fact that there are other 
words for sal ammoniac ^ itru and need not prevent our present identifi- 

cation. 
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verb . ^5#, sublimavit.^ This settles ‘sublimation’ as the equivalence 
iotlM^KAL,^ 

2 (i) IM.KAL.LA ‘sublimate of scrapings’, sal ammoniac. 

(See also itru^ itrdnu^ No. i {])), 

With the probability that IM.KAL.GUG is mercury (No. z (j)), 
and that IM.KAL is ‘sublimate’, with a derived meaning sal ammoniac^ 
we can now consider IM\KAL,LAy ‘the sublimate of LA\ LA^ kasbu, 
has generally been accepted as ‘potsherd’ e.g., CT. xvii, 35, 63, Mma^ 
hasbi (LA. GIM) liparrirusu ‘like pot(sherds) may they break him’. 
Nansahu sa LA is ‘pipe of LA^ (contrasted with those of wood and reed, 
Meissner, MDAG. 1925, i, 3 , 36). But it certainly means much more 
than mere potsherds. The syllabaries show the equivalences: (CT. 
xii, 8, ii, 2) SLKA:LA {la 4 u-ii) = ha-as-bi, epiru hi-il-su; (iL 14, 13) 
{KU.UD) KUD = sa LA.KUD.DA epiru CT. xix, i, 

(K. 55, obv. 17) [LA = h^as-bu, LA.KUD.DA: epiru hi 4 Lsu? 

The specialized group LA.KUD.DA occurs in omens (Gadd, CT, 
xxxviii, 8, 32 ff.: Notscher, Orientalia, 1928, 70, 31 ff.) ‘If LA,KUD, 
DA^^ ina suki DU .DU u purruka^ lie in the road and block (it)’ (like 
the corpses in Asb., v R. iv, 82, sa suki^^ purruku main ribdii): ‘if LA^^ 
ina suki ditto u iusura^ lie in the road and allow passage’. Cf. LA ‘stand- 
ing at the four crossroads’ in a ritual for a woman with some trouble in 
menstruation (KAR. 194, i, 9), and LA lahira {ra) sa ki 4 b-d [a (?)] . . . 
(AM. 13, 3, 3, ‘old which . . .’). ‘If a river brings water kaiamdnutu^ 
and therein LA.KUD .DA ana kibri iHanahhit, leaps of itself to the 
bank’ (probably ‘floats’)(paralleled hy geodes, hollow haematite. 

No. 10 {a), which can doubtless float, owing to their air chamber) 
{CT. xxxix, 58 and 57). 

Epiru hilsu, ^hilsu-dust\ and not the strange form ishilsU^ must be the 
correct reading. This is clear from the meaning of haldsu in the prescrip- 
tion in CT. xxiii, 34, 34, 36 : (after reducing certain drugs in fire to ashes 

^ Both hitherto assumed to be from the Syr. root s^lek (Brockelmann, Lexicon). 

The reading kuEikku h certain from the variant hi-us”. . . . There are 
ndditiomleqmvolQntsAN.NA ( = ‘upper^ (K. s$^ i^),IM.TAK{ — : 'clay 4 - 
stone*) and IM.TAK. AN.NA (= 'clay + stone + upper’) (K. 55, 19: Mat. ib., 
17, 18), i.e. the soot from the upper part of the furnace, I can find no Semitic 
equivalent for 

3 Another Sumerian equivalence for LA.KUD .DA is . . . SA^ and the 
Sumerian line below this, also . . . SA — ma^ak^da^du {CT. xix, i, K. 55, 18, 19). 
The line following (20) is zi-e 'dross of the potter’, i.e. from his furnace. 

^ As against Meissner {MDAG. 1925, i, 236), must surely mean 

‘scrape, skim’, the Heb. meaning ‘draw off, withdraw (shoe)’, b^lisdh^ 

‘what is stripped off’ as plunder; Bji. ]tallas (Pae!) ‘despoil’: Arab, balasa (II) 
‘purified, separated’. This is to be explained by the ordinary word in Assyrian 
for ‘purified oil’ (i.e. including olive oil), Samnu balsu, the olive oil rising to the 
surface of the vats and then being skimmed off. 

4240 E 
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and mixing them in oil) ‘recite the incantation seven times, anoint him 
{tapasscis-'su) three times*: 3^su takaU[as^u enuntci tahallasu^^u sipta 
S^u ana eli kakkadi-su tamannu {nu) ‘three times thon shalt scrape him ; 
after thou hast scraped him, thou shalt recite the incantation three times 
over his head*. No other explanation seems possible, the oil having been 
put on the man three times and as many times presumably scraped off. 

This second explanation ‘scraped dust*, epiru hihu for LA and 
LA,KUD,DA compels us to consider the LA in IM,KAL,LA as 
having two possible meanings. LA by itself is definitely a product of 
the furnaces, as is clear from the following examples: | ka LA AM. SU. 
RINMA (‘one-third of a ka of LA of an oven*) with others steep in 
rose-water, bind on (for dryness (?) of the head, &c.), CT, xxiii, 23, 8: 
with ZID.KU (fine ground flour) steep in rose-water and bind on his 
head (ib, 3 1 , 64) : note particularly LA - BUGIN, BAD A A from an old 
oven* (to steep in rose-water with lolium and gypsum, to bind on head, 
KAR. 202, 1, 12, in comparison with hespd dHannurd ^attikdoi SM. ii, 
187, for gangrene of the mouth, i.e. ^ hespd of an old oven’). We have 
thus two possibilities for the meaning of IM,KAL,LA: the first, that 
it is the result of the first sublimation or calcining of dung in a fire 
which will give the soot containing sal ammoniac: or, more probably, it 
is the result of the second heating of the soot of dung-fires, which is the 
usual method of producing the salt, which sublimes to the top by this 
process (£'C. 146. For a description of the method see i (/)). In con- 
tinuation of this, cf. itru (No. i (7)), a word comprising various salts, 
including the soot from which sal ammoniac is made, which is to be cal- 
cined {takalluy p. 13) as a drug; that is to say, in ifru we have a word for 
the simple soot of the dung-fire containing the ammonia, not properly 
sublimated into a salt, a further process indicated by the directions in 
takallu. That is, we may be able to differentiate our IM.KAL.LA as 
the scientific ‘sublimate of scrapings of the furnace* (i.e. after a second 
calcination) from itru, the simple soot. What difference (if any) exists 
between IM,KAL and IM, KAL . LA is not easy to settle. IM, KAL, 
as ^the sublimate*, might well have stood for the sal ammoniac from the 
common fuel in careless parlance: or, it is conceivable that IM'.KAL 
means the simple soot, and IM .KAL, LA the sal ammoniac after the 
second calcination. 

IMJCAL.LA is also used as a paint on figures of clay and tamarisk 
{KAR. 298, 41, 47, and r. 8: Smithy JRAS. 1926, 696 ff.). The colour 
I presume, will be a grey ashen tint, as EC. 146 describes the solid cake 
of salt of sal ammoniac as of greyish colour , and in the Assyrian text the 
other colours provided for (JEri[E. 1926, 696, 4 if.) are red, white 
(plaster), W’-hite with black streaks, black, green (or yellow) and mercury 
(silver?). IM.KAL.LA is not included in Gadd, Forms and Colours 
(RA. 1923, 10). 



IM.KAL.LA 27 

In MT. IM.KAL.LA is ■ prescribed brayed and drunk alone in 
cedar oil and beer fov jaundice, Ku. iii, iii, 13 {KiL 'KalF): similarly in 
oil and beer, iK iv, 40. These two passages are most important for its 
meaning: ammonium chloride is a hepatic stimulant used for jaundice 
to-day (P. 144, 1353). Again, IM.KAL.LA in AM, 36, i, r. 2 is used 
in some way for ears, the end of the prescription (whatever other drugs 
may be used) being to fumigate them, and in P. 145 the modern use of 
the vapour of amm, chL is for inhalation in nasopharyngeal and 
eustachian catarrh. For some trouble in menstruation IM,KAL,LA 
with two forms of arsenic and alum are to be drunk in beer, KAM. 194, 
iv, 3. In P. 1348 mnmon, acetat, liquor is prescribed for dysmenorrhoea. 
These four instances seem to coincide so well that we need have no 
doubt that IM,KAL,LA, standing for ‘sublimate of scrapings* means 
the condensed ammonia, ultimately obtained from the dung fuel, and, 
as we saw above, simple IM,KAL was shown to have a similar meaning. 

The other uses of will follow easily: LA of pomegranate for 
jaundice in eyes, AM. 12, 6, 8: to be burnt and applied to swelling, 74, 
1 , 16: to be brayed (and applied) to remove umsati, 17, 5, 9: brayed alone 
for application to kappaltu, 74, i, 21: dry (UD-a), bray and apply to 
outbreak on foot: uncertain, 66, 6, 8. This must be the rind or peri- 
carp of the pomegranate, as I pointed out in AH. 279, and what is 
important to note is that it is not the ash, but the actual rind, which is 
to be dried or burnt. The rind is much valued for its astringent proper- 
ties (PC. xix, 129: SM., Index, s.v.) and, as any one who knows the 
Eastern bazars will remember, it is constantly displayed broken up in 
the shops. LA pili GA , SiR . HU ‘ostrich egg-shelF ^ (for pilu ‘egg* see 
Thureau-Dangin, Rit. Acc., 84) is drunk with black saltpetre and pine 
gum for kidneys, AM. 39, 6, 9: drunk with others for kidneys, 39, 9, 3: 
drunk, usually after being brayed, for strangury, 59, i , 15, 16, 26, 34, 41 : 
60, I, 7, 9, 19: drunk, for urinary trouble, 58, 4, ii : applied, in stran- 
gury, 60, 1,5 : pounded and anointed on head, KAR. 202, ii, 16. Again 
the braying indicates that we have not an ash here, although no actual 
word for burning is ever applied, as in the pomegranate: /P. 392 
recommends ostrich egg-shell pulverized as it is, without burning, for 
pleurisy. 

The LA (shell) of a crab (see 1929, 804) is to be heated in an 

oven with others with red urine and mixed in oil and beer to wash the 
patient, AM. 94, 2, r. 9: and here again we must surely see the shell and 
not the ash of it. Consider also the following: Hasabtu follows hasbu 
(in the value of the latter for LA) zs meaning ‘scrapings of the roads*: 
ana tili hasbdti ‘to dung heaps* . . , ii R., 60, d, 17. Cf. Smith, DB., s.v. 

^ To Ungnad must be given the credit of seeing that GA.SiR.HU was the 
ostrich {Deutsche Literaturz. 1922, 198), my (independent) identification having 
appeared subsequently in AH. 279 in 1924. 
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Dung^ i, 460 (of the O.T.) * . . "the sweepings of the streets and roads 
which were carefully removed from about the houses and collected in 
heaps outside the walls of the towns at fixed spots’. In Mesopotamia, 
of course, the dung is always collected and made into cakes for fuel. 
From this meaning ‘dung’ for liasabti^ we can go on to see the explana- 
tion of hasabti niriy obviously a transferred meaning, exactly the same 
mA. GAR, GAR ndri^dnng of the river’, i.e. bitumen: (AM. 85, i, 10) 
‘When a man is bewitched, hasabti ndri u ku'-up’-ra, dung of the river 
and pitch (boil), add kurunnu-btet^ drink on the day of the moon’s 
disappearance before the sun, and say “O witch, thy sorcery shall recoil 
on thee and seize thee 1 ” ’ As there is no known Semitic equivalent for 
A. GAR. GAR, AN. iD^ ‘dung of the river’, surely hasabti ndri fills 
the blank well? Simple hasabti is prescribed with eight other drugs 
to be brayed and applied to the head for samdnu (ringworm) (i.e. 
ammonia) (AM. i, 2, 15). ‘Dried dung’ would explain the use of has- 
batti with dukkuku (‘powdering small’) in the similes of a conqueror 
destroying towns (MA. s.v.). Particularly noticeable is KAR. 189, ii, 6, 
Enuma ditto Jiasabti sa ina sdki nadat(at) ‘If ditto, dung which lies in the 
street . . (also an invocation against witches),^ parallel to LA lying in 
the street above. It is not so clear in ‘5 se LA ^UD\ ‘five grains of ash 
of styrax’ to be applied in himetu-ghte for eyes (AM. 92, 8, 8). Here the 
ash is undoubtedly meant to be used: cf. Lane, Mod. Egyptians^ b 61, 
where he says that in Egypt kohl is a soot produced by burning either a 
kind of frankincense or the shells of almonds, either of which certainly 
suggests the resultant soot of the LA of styrax. 

LA.GUL.GUL amelutiy \LA of human skull’, can be reduced and 
brayed (AM. 15, 3, r. 10), or used in fumigation (AM. 99, 3, 5), i.e. the 
bone of the skull, which can be subsequently ‘reduced’, or burnt to 
make a smell. (But it may be simply ^Unu^ JRAS. 1924, 456.) 

Finally, are we to read lipu LA tdbtu ‘fat, scrapings (of?), salt’ for 
eyes, 18, 10, 7 ? 

LA^Liasbu (haspu}) coincides exactly with the Syr. hespd, potsherd, 
(brain)“pan, (crab)-shell, valve of shell, testae sepiae, and even broken 
glass (Payne Smith, Thes.^ s.v. : J. S. Margoliouth, Suppt.^ s.v.). J^admta 
hespdntthd (HS. ii, text, 44, 17) is obviously the cadmia scraped from the 
sides of the furnaces (tutty). 

To sum up ; IM. KAL is the scientific term for ‘sublimate’ , sometimes 
used as an equivalent for sal ammoniac in some form (either as the simple 
soot, or the sublimate after a second calcination) : LA is the exact equiva- 
lence (in its values hasbu^ haspu, and epiru hil§u, ‘scraped dust’) of the 

^ I was wrong in AJSL. 1930, 14 in seeing ‘pebbles’, Arab, hasah^ in this. 

® The Talmud has something reminiscent (PesdcMm, fol. no, Cols, i, ii, 
quoted Hershon, TaImudicMisc.,z$o) lhatVfhenamzn meets witches he should 
say *may a potsherd of boiling dung be stuffed in your mouths, you ugly witches’. 
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Syr. kespdymeming crusts, scrapings (esp. of tlie road and the furnace), 
rind, bone of skull, &c., and especially used in IM.KAL.LA^ sal 
ammoniac y as the scrapings of the furnace of dung-fuel containing the 
ammonia. The value ‘sublimate’ for IM.KAL will be obvious also 
from the next section, mercury. 

2(j) IM.KAL.GUG, ^sublimate of the red (= c!nnabar)% 
mercury, 

IM.KAL, GUG ‘mercury’ {PRSM. 1924, 9) is made up of IM.KAL 
(‘sublimate’)-}- G£/G (sdndu) (not ‘red stone’, be it noted), doubtless 
borrowed by the Greeks in their advBv^, minium (see 14 (a)). Pliny 
{NH. xxxiii, 37 ff.) says that minium (our cinnabar, Bostock, ib.) was 
found in Carmanian silver mines. Nowadays it comes from Kerkuk 
Baba (A. 243), and the Afshar district of Kurdistan, the Zarshuran 
mines there showing plentiful traces of ancient mining (Mactear, TIM. 

iii, 1894, 16). Pliny describes the making of hydrargyros from the 
‘inferior’ minium, either by pounding minium with vinegar, or by put- 
ting minium into flat earthen pans covered with a lid, and then enclosed 
in an iron seething pot, well luted with clay, after which a Are was 
lighted underneath, and then the steam which adhered to the lid was 
removed, being like silver in colour, and water in fluidity. Diosc. v, 
no, is similar, and Theophrastus, earlier than these, tells how mercury 
was obtained from native cinnabar rubbed with vinegar in a brass 
mortar with a brass pestle (cv). The former method, judging from the 
word IM.KAL ‘sublimate’, must have been employed by the Assyrians. 

In Mr. IM .KAL.GUG corresponds to the use of mercury satis- 
factorily: for eyesy AM. ii, 2, 12 (bray, apply): 14, 3, 2, and perhaps 
50, 1,4 (see PRSM. 1926, 31, 47): in P. 618, 620, the yellow and red 
mercuric oxide ointments are prescribed for various forms of oph- 
thalmia. For fumigations in ears^ AM. 33, i, 31, dup. AM. 35, i, 7, 
AM. 38, 2, r. 10, and KAR. 202, iv, 33 : AM. 34, 5, 7: KAR. 202, iv, 
15 {stQjRAS. 1931, 5, 10); cinnabar is of some use in making fumiga- 
tions (Pomet, HD. 327: cf, the use of chloride of mercury, P. 626): 
IM.KAL. GUG is also inserted in ears, KAR. 202, iv, 18. As ecbolic 
in difficult labour, alone, to be brayed and drunk in beer, AM. 67, i, 

iv, 22, dup. KAR. igS, iv, 29 (and perhaps LAT., No, 55). In P. 1338, 
under the heading ‘Ecbolics’, are ‘drastic purgatives’, among which 
mercury may be included. In AM. 39, 2,4+45, 7, 6, PRSM. 1926, 64, 
IM.KAL. GUG is to be drunk apparently alone in oil and beer, for 
some (mutilated) form of stomach trouble, with foetor (some form of 
biliousness?). It is prescribed for a cough, with others (use uncertain), 
AM. 80, I, 19 (mercury subchloride is used to-day for catarrhal jaun- 
dice and chronic pharyngitis, P. 626). It is curiously used in a prescrip- 
tion containing 51 drugs against sorcery, AM. 87, 7, 7. 
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IM.KAL^ GUG is used to colour small figures (see 2 (i)). It varies 
curiously with IM ,KAL ,KUKKU for use with the ‘^LilX-plant (a 

dye?)( 2 (% 

There is no reason to suppose that the Assyrians were not aware of 
mercury. They lived vdthin easy reach of cinnabar at Kerkuk, whence 
it must have been obtained at early times. The words IM.KAL^ ®sub- 
limate', of GUG^ ‘the red’, are sufficiently indicative, and the uses in 
medicine are fairly so. The period at which it was first employed is not 
certain, since this must depend on the Ashur tablets which are of vary- 
ing date, but it may certainly be said to have been in use in the reign of 
Asb. (668-626 B.c.) and probably two or three centuries earlier. 

2 (&) IM.KAL.KUKKU, doubtful. 

This word varies in the series of duplicates (the ‘ Chemises Vade 
Mecum\ JRAS, 1934, 771), with IM.KAL.GUG, mercury, and must 
therefore be held to be doubtful. The passages are : 

CT. xiv, 10, i, 3, 4: Meek, RA. 1920, 181, S. 1701, 45, 46: Ma/., 88, 
1,41,42: 

^LAL ina ka-lu^u 

^LAL ina IM,KAL.KUKKU (i.e., Br, No. 3343 repeated) 

CT.xiv,44,i, 14, 15: 

^LAL {}) kuAaAum inaka 4 u-u 

^LAL{})ku 4 a 4 um ina IM.KAL.GUG (re-exd., practically 
certain). 

On Mat 88 the word is KAL.KUKKU, not IM, KAL . KUKKU, so 
that we have here three possibilities for one word. The difficult variant 
for ^LAL reads . . . ku 4 a 4 um preceded by the remains of one character, 
half a horizontal wedge written higher than the middle of the line, with 
the possibility of a vertical preceding it, there being room for nothing 
more, if the ^ is supplied at the beginning, so that LAL seems the only 
likely sign, followed by some epithet. 

^LAL is a very difficult plant to identify. It was taken as booty with 
Hisanu a reed (or water plant ?) and dyed cloth by Tiglath Pileser III from 
Merodachbaladan on the Sea-coast (Persian Gulf) (ii, R. 67, 28). In a 
prescription preceding one for when ‘sickness comes forth on a man’s 
body’, a salve contains both ^LAL and $amma ^LAL together, which 
suggests rather (as I thought in AH, xxi) that ^LAL has some special 
characteristic such as a dye, besides its intrinsic value as a drug {AM, 
52, 3, 9). In a salve, 93, i, 2 and 7: 96, 4, 6: 97, 4, 15: uncertain, 
probably salve, 87, 5, 15: fumigate, 91, i, 9. Kii, iii, iv, 14 mentions 
it alongside ^DIR (the ‘red drug’), for some form of jaundice. It is fre- 
quently combined with KA . A . AB .BA (kelp ?) in these prescriptions. 

In BRF, 32, 18 (JRAS, 1924, 456) ^LAL is explained as kima 
%ashuri ina nirih tamtim a^r hmmu u GlS. Gi la hasu ina pan mi u§u 
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ina muhhisu. , . ‘like an apple (or oak-gall ?) near the sea where grass and 
reed are not, it comes forth on (at the face of) the water, in front of it. . . / 

;■ Now this definition must surely refer to a plant growing by the sea, 
probably a sea-weed: the fact, too, that Tiglath Pileser took it as booty 
indicates a practical value. This again suggests one of the dyes from sea- 
weed, such as Pliny’s thalassion {NH. xxvi, 66), which ‘resembles 
the lettuce in appearance, and is used as the basis in dyeing tissues with 
the purple of the murex ... it is efiicacious as a topical application not 
only for gout, but for all diseases of the joints’. One kind w^as used in 
Crete for dyeing cloths. In Syr. the sumdkthd, fucus, alga, means ‘the 
red’. Alga of this kind occurs as a dye in the Leiden Papyrus X (c, 3rd 
cent. A.D.) {Coll 48) with the Phrygian stone, a kind of alunite, and also 
in Democritus {ib, 44). Beckmann {HI, i, 35) considers the ‘sea-weed’ of 
Pliny not a sea-weed, but a lichen growing on the rocks, such as is still 
collected in the Greek Islands, and this Roccella, when old, has its 
stems crowned with a button (‘like an apple’ ?). Rawson, however (DD. 
s,v,) gives algine as a dye from sea-weed. 

^LAL, as a parallel to ^LAL^ safHower, might conceivably be another 
red dye-plant, the rubia tinctomm or madder, exported in large quanti- 
ties from Bushire (100,000 Tabriz maunds, Pelly, Trans, Bomb, Geog. 
Soc, xvi, i860, 46: cf. Wellstead, Roy, Geogr, Soc, vii, 1837, 
an export of Muscat). But madder is hardly to be accounted as especi- 
ally growing by the sea, and as a drug it is used chiefly internally, of 
which we have no indication in MT, for ^LAL, 

However that may be, we have next to seek the use of kalu (yellow 
ochre) and the doubtful word IM.KAL. GUG (mercury), IM,KAL, 
KUKKU (‘the sweet sublimate’), or KAL.KUKKU^ uncertain, in 
connexion with ^LAL, 

None of these are outstanding as of use in dyeing. If IM.KAL, 
KUKKU were really the word here, the ‘sweetness* would suggest 
‘sugar of lead’, lead acetate, but the acetate is not formed by sublimating, 
and it is not the acetate of lead which is so useful in dyeing, but the 
acetate of tin. EC, 771 speaks of the ease of adulterating madder with 
red and yellow ochre, but I have no reference for the same done with 
an algine dye, nor have we red ochre { 1 M.MAL,LI,GUG, not IM, 
KAL,GUG) in the cuneiform text in question. Mercury would, I 
presume, be useless in dyeing, besides being probably very expensive 
and troublesome to use in order to obtain a simple red dye. 

2 (I) KaW, IM.MALXI, yellow ochre. 

2 (m) Kalguga (kalgukku, kalgukku) IM.MAL.LI.GUG, red 
ochre (obtained by heating yellow ochre). 

‘S’ 13, 14: CT, xviii, 34, i~ii, 10. Earth, which being first IM.MAL, 
LI, becomes IMMAL.LLGUG ‘red IMMAL.LF. 
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In PRSM. 1936, 53, I suggested that kalu was yellow ochrej and 
this would lead us to red ochre iot kalgugu^ the ordinary yellow ochre 
becoming red by burning. ‘The yellow and red Oker is one and the same 
thing, for the natural Colour is yellow, and it is turn’d red by Means of a 
reverberating Furnace’ (Pomet, HD, 416). Lemery {ih 417) says of yel- 
low ochre ‘they calcine it in the fire ’till it gains a red colour, and then 
it is call’d Red Oker’. We can follow this up first by showing that kalu 
is yellow. 

In BBR. 50, 5, among certain mythological figures a male and a 
female are to be painted with this kaU^ which may thus be flesh-colour. 
The Sumerians regarded a kind of yellow as the colour of the face, judging 
by the colouring on the face discovered by M. Watelin at Kish, which 
may be described as a pale reddish yellow, without the addition of 
red on the cheeks (Langdon, IlL Land, NezoSy Feb. 8, 1930, 206). More- 
over in ‘S’ 13 IM, GUSKIN = illurpdni and illuru{})y preceding kalUy 
and, still more important, in ‘T’ 32 IM,GUSKIN illur pdni = ka- 
: that is to say ‘gold-clay’ which is ‘face colour’ is the same z^kalu. 
We may therefore accept the meaning of IM.MAL.LI as a yellow clay, 
probably an ochre. (Cf. also p. 19.) This is borne out in an amusing 
fashion in the Lamaku-tcxts (Myhrman, ZA, xvi, 170, 38) in the descrip- 
tion of the daughter of Anu in . . . ka-li-e TE ( = lit) -$a arkaty ‘the 
kalu of her cheek has gone greenish-yellow’. The latter colour is still 
used by the modern Arab to represent the paleness or greenness of 
terror. It must not be forgotten that the olive skin of the Mesopotamian 
is not ruddy like the Western, or for that matter, the Persian of the 
Highlands. It is used {ib, 174) to paint figures of dogs: kalbi ina gassi u 
ka {}yii-e tu-ka (?) . . . ‘dogs with gypsum (white) and yellow ochre thou 
shalt . . Cf. the Bab. contract: ‘for 10 shekels of silver, wax: for 2J 
shekels . . . IM .ga 4 i-\eY\y and for 3 shekels of silver, cedar (-wood ?) for 
the work of Bel’ {NB. 201), suggesting a yellow colour (and, with the 
wax, a polish for the cedar?). In MT, (‘If his right eye, if his left eye, 
if his eyes IM.MAL.LI RU-at {RU^^) deposit kaW) it must mean a 
yellow pus {AM, 75, 2, 8-10). Drink, ^ with fifteen others for strangury, 
AM, $i, I, 5+59, I, top. 

KalgugUy kalgukkuy the red form kalu y does not occur in MT., but 

is quoted twice in the Glass-texts: ‘Thou shalt mix together ... of 
[k]algugUy one shekel of IN,NU.[US]{trzga.C2inth gum): this is tu- , , 
{OTC,y Sect. LL). This is either a colour to be applied to pots, prob- 
ably after they have been fired, or still more probably, it is a red paint 
(rouge ?), the tragacanth in either case being an adhesive. It is important 
to compare the Egyptian face-rouge noted by Lucas (AEMI, 85) which 

^ Compare the steatite earth eaten in Mosul, a silicate of magnesia and alumina 
(Tr, ii, 127) : Rich {Koord, 29) speaks of an earth used to give an acid flavour to 
dishes, while in India (CPI, 329) jusabar h mi earth eaten by women. 
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is a 'natural red oxidC' of iron, while burnt yellow ochre is, actually used 
for paint during the Xllth Dynasty 289). Sect. X, Appendix I, 
mentions 2'i^^K-glass with kalgugu and saltpetre. Kalgugu m a cheap 
paint is to be seen m KAVl. 98 (cf. Ebeling, MDAG. vii, i, ii), one of 
a series of early Assyrian letters (from the beginning of the first mil- 
lennium?) giving instructions about some wooden umninate boxes, 
which are to be taken out of the storehouse {Mt nakmta) as well as 
twenty mana (about twenty pounds) of kalguka and twenty mana of 
ka Qyiak (?)-te-te, followed apparently by cypress (-gum) (. . . 

I. 32) from the ‘House of gums (aromatics)h Here the kalguka and 
kalakkuta (?) are evidently paints for the umninate^ and the cypress- 
gum is either for varnish or as an adhesive.^ 

I cannot identify kalti with a Semitic root, but kalgukku may be the 
Syr. Kluk (a kind of red earth): for the lost palatal, cf. Mariash (Mar- 
kasi), Jerabis (Carchemish). 

To sum up : JM. MAL . LJ, kalu^ is a flesh-coloured clay, yellow ochre, 
which becomes IM .MAL ,LI ,GUG^ kalgugu^ red ochre produced by 
burning the yellow.^ 

2 («) «Gabu, IM.SAHAR.TAK.KUR.RA, alum. 

Cf. here IM .SAEAR.PAR.KVR.RA, and IM.SAHAR.GlG. 
KtIR.RA, white and black IM. SAHARA In KAR, 202, iv, 29 
IM.SAHAR TAK.KUR.RA is divided between two lines. 

IM.SAHAR.TAK.KUR.RA =:^ga-bi 4 , KAR. 42, r. lo-ii: 
forms like ^gab-u {BRP. No. 32, 22) occur. Thureau-Dangin shows 
that this is alum {RA. 1920, 27), used by cloth merchants (for dyeing) 
{Nbk. 392: Nbn. 214: 751: 794: 938: 1061: Camh. 156) (alum is, of 
course, a common mordant): particularly with (indicating dyeing) 
(cf. Nbn. 214, 6: Camb. 156, 3): in Nbk. 29 ^ a maker of coloured cloth 
(^uspar birmu) receives a sum of money for gabu for dyeing purple. 
Sometimes the of Egypt is mentioned {Nbn. 751, 7-8: Pinches, 
ZK. 2, 32: Ebeling, NB. 21: gahbu^Nbn. 214, 3), which, according to 
Pliny {NH. xxxv, 52) was the most esteemed. Thureau-Dangin quotes 
{l.c. 28) a contract for . . . manas of ^gahbu (alum) and , , , manas of 

^ Ebeling {ib.) suggests that kalakkuta is KAL(AG). If it were IM.KALy 
soot (No. 2(h)) we might see a black paint, but there is no evidence for this at all. 

® It is hardly likely that the place-name Kerkuk (near which is a plain of red 
saliferous sands, A. 241) can be philologically connected with kalgugu (which 
has, of course, nothing to do with IM.KAL.GUG ‘mercury’)* Kerkuk Baba, 
the place of the petroleum fires, means in Turkish ‘father of boiling’, and, al- 
though a corruption of an old name to an intelligible modem meaning is possible, 
it is not likely. 

^ IM.SAIfARj split into its components IM ‘clay’ and SAflAR ‘dust’, sug- 
gests an adhesive but flaky substance, in other words, a shale, since alum is 
obtainable from shale. 
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pagratum {gdlh), ^ ka of oil, | mana z shekels of myrrh ana risittum (for 
tanning ?) to aleather worker (Camb, 155), and gives the Assyrian method 
of tanning from K. 4994 (iv. R, 28, 3) and VAT, 9722 {KAR, No. 29): 
‘Kidskin thon shalt feed with milk of a yellow goat and with flour: 
anoint with pure oil, oil, fat of a pure cow: thou shalt dilute alum in 
pressed grape juice, then fill the surface of the skin with gall-nuts of 
Hatti tree-cultivators* and {KAR, 60, r, 5) ‘this skin thou shalt take 
and in ground flour of pure wheat in water, beer, and wine of the best 
quality thou shalt steep. With the best himetu-gh.ee of a clean ox thou 
shalt press the alum of Hatti and gall-nuts, and cover the bronze drum* 
(i.e., with the parchment). For a skin of urisu (‘great kid*) of Nani 
three mana of alum are provided {HRET, No. 128, Nabopolassar). In 
‘R* ^kamun btni and ^sahma are the equivalents of alum, 

the black kind being defined as Hurpadu and ^amtuhara. In ‘M* 21 and 
‘S* 5 it is the black kind {IM.SAHAR.GIG.KUR.RA) which is 
sahmu (sahmi) while in ‘S’ 4, the white kind {IM,SAHAR,PAR, 
KUR ,RA) is anuharu. (For ‘male red alum* v, Introd. § 8 (H).) 

(a) ^Kamwi hini (the ^kamiin ^btni of CT, xiv, 44, i-ii, 13, and the 
kamun %tni of Meek, RA, 1920, S. 1701, i-ii, 5 : and the [ J 7 A^] . TIR, 
SAR GIS (?) SiNIG of Mat, 88, i, 40), to be used ina ^gahi^ in alum, 
(JRAS. i() 24 ‘y 776) is the lichen from the tamarisk, perhaps cudbear, 
as a dye, mordanted in alum. But, from above, ^kamun bint has also the 
meaning itself of ‘alum’, doubtless an alchemists* synonym: and this 
will give us the clue to the explanation {JR AS, 1924, 456, 22) . . . i^d 
%tmmsii{u) sanis kamun %tni: ^gabu: ^gabu: , , , *‘\kamun htni h a sub- 
stance which] comes forth on the root of a tamarisk, or alternatively, 
kamun bini is alum. Alum is . . Here we have the double explanation 
of its meaning, which will allow us to see both ‘lichen’ and ‘alum* in it, 
the latter being a professional trick of the chemists to conceal their 
meaning, 

(р) SahmUy since we cannot be sure whether it is the white or black 
alum, cannot be referred to the Syr, sahmd ‘black*. 

(с) ^Annuhara (included in AH. as a plant) in MT, is once defined as a 
stone, ^annuharUy used in some form of beer when saliva comes (too) 
plentifully in the mouth, AM. 31, 4, 12. Without det, against sorcery, 
AM. 89, 1, ii, 13 : against sorcery, to eat {ikal), green (or yellow, aruktu), 
with green tragacanth, &c., AM. 85, i, ii, 15 (cf. a): for bruise or sim. 
{KI mintti) (ext. ?) AM. 76, 2, 11 : for HARt*^, the mouth having foetor, 
bind on in poultice, AM. 55, i, 7: one shekel, probably for pain in 
breast, &c., AM. 49, 4, 21: uncertain determinative, AM, 48, 2, 15: 
68,5,3. 

{d) ^Lurpadu = ‘black alum*, ‘R/ 30. 

^ The gall-nuts of ^atti are paralleled by the alum of tjatti, KAR. 60, r. 7, 
IM.SAHAR.TAK.KUR.RA la mdtu Haiti 
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(e) For tdbti sikkati see “haltu. No. 58. -r j r 

In MT. ‘‘gabu, IM.SAHAR-TAK.KUR.RA is prescribe^ for 
eyesMi^HtyT^mdEME.SALXIMszlt,AM.ty,^^-^^^- 
183, 9: with others, AM. 9,1, 34: 10,4,6: 15, 6,8: 16, ’ 

after sprinkling one shekel of pomegranate juice, and one shekel 
water of pine turpentine on wool and putting in ears, bray alum and blow 
into ears, KAR. 202, 4, 29, dup. AM. 34. 29 (cf- 34 . 5 . ^ ^nd 3S. 

2 s) : blow into ears alone, KAR. 202, 4, 15 : fumigate ears with otheis, 
AM I, id: for mouth, to cleanse, AM. 33, i, ^ 3 - ^S> » ^’ 7 * 
if ib: with *mint, AM. 28, 7, 12: with myrrh, AM. 21, 4. 5= with 
4 mmi in honey, AM. 54, 3, 10: with *styrax, JM. 54. 3 , 9 fot- £ - 
for teeth, to cleanse, with others, KAR. 203, 1, 16: on tooth, 
dlane aoolv AM. i6, 2, o: on tooth or mouth, with others, 30, 

»9, 5. .8: tor W. f” “ 

bind on with others, KAR. 202, 11, 6: for bu’ianu (smell), 27, , 3. 
for (?), with chamomile in cedar oil, AM. 5, 1, 4 = ^ Jm 

remove ‘fire’ (sirihti BIL libbi, and BIL libbi), presumably dnnk, AM. 
,Q I 36: 40,' drink (read NAK}) in beer, Kii. 11, _iv, 29: for 

trouble, with many others, drink, AM. 58, 4, 7 ; drmk, K . 
X03, 7: alone in beer, drink, AM. 59, i. 24, or alone m water Lutz 
A’fSL. xxxvi, 80, obv. i : as poultice with sixteen others for rete _ 
iUnikti), AM. 60, X, s {cf. 11, 13. drink (?)). 
into the urethra (muStinnu) for ‘when [a mans] 
is unconscious of it’, &c., AM. 61, i, 10: alone (?) I’ 

to be poured into the penis with oil and kurunnu-htex, Jii^ . 59 . . 

12. As enema, with many others, AM. 43, i, i l^nd 

"ririr with iAsIG,.SIG, (orpiment), 

IM.KAL.LA (mercury) KAR. 194. ", 3 r Ste 

<‘gabu, two shekels of nitru (carbonate of soda), two shekels of sulP n , 
p'ounded and strained in almond oil, KAR. 198, 10: with i^y others 
in oil, AM. 4, 6, 9, dup. 96, 4 . r : ext, with (?) 

{ana lib mursi tasakan, ‘into the middle of the sickness thou shdtp ). 

^ Contmnmgv^ithlM.SAUAR.PAR.KUR.RA f^^^^^ 
of the mountains’, and IM.SAJfAR.GlG.KVR.Rf 
SAHAR of the mountams’, we have here proba% ^ 

similar to IM.SAHAR.TAK.KUR.RA 

mountains’, alum. The groups are similar, and IM.SAHAK is a y 

uncommon prefix. , , 

In MT. IM.SAHAR.PAR.KUR.RA is to be brayed, wrapped 

alone in wool, and put into the uterus, for 

styptic, as alum would be) KAR. 194. i- 33 = and with IM.b^AK. 
GfG.KUR.RA and others similarly (*. 43) : for rtrangu^w , 

AM. 59, 1 . 45 (cf. ib- 29 . drink). IM.SASAR.GfG.KUR.RA isnsed 
to remove ringworm (itch, or sim.) {PRSM. 1924, lo- • 5 » 5 > 3 ) 
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Pliny (iVi?. XXXV, 52) mentions a white alum, for dyeing wool bright 
colours, a black for dyeing darker tints, and a kind called scMston split- 
ting into filaments, and, in medicine, in various forms against itch-scab, 
pruriginous eruptions, and for discharges of blood. In P. 126 (cf. 
BMM. 63) alum is used as astringent, a mouth wash, styptic, for gonor- 
rhoea, a nasal douche, purulent ophthalmia, internal haemorrhage and 
menorrhagia, and for excessive secretion in dysentery. 

IM.SAHAR. TAK. KUR . RA, gahu (‘stony alum’) may well be the 
hard alum, and the other two, ‘white’ and ‘black’ (liquid) alum respec- 
tively. Berthelot [ColL 237) says that the blackness of the alum was 
probably caused by contact with vegetable juices. 

Alum comes from Shap Ma’den (near Kara Hissar, Siwas, Narr. izg) : 
Tuz Khurmati (tb, 495): Hamairan (Persian Gulf, Pilgrim, MGSI,, 
xxxiv, 157). 

2 (o) Amna(k)ku, immanakku, ^IM.MA.NA, ^IM.MA.AN. 
NA (see ^PAR, No. 17 (a)), the white sand used for making 
glass. 

It is one of the two chief components of the simplest frit or glaze in 
the Glass-texts, along with alkali (omitting the small quantity of ^styrax 
gum for an uncertain purpose) OTC, Sect. B.: Appendix i, Sect. B. 
The essential silica component must be concealed in the word which 
plays so important a part in these texts in the forms IM.MA.NA (and 
in AM, 47, 3, iv, 2^^^IM,MA,AN.NA) and amna{k)ku (immanakku 
as equivalent to IM,MA.NA, Geller, AOTU, i, 310, 25, and 357). 
It is not, however, the usual word for sand in Assyrian which is bassu 
or hulu. It must represent the special sand used for glass-making, 
probably a pure quartz sand. For many ages the only spot which afforded 
the sand for making glass was the traditional place where glass was first 
accidentally made (Pliny, iViJ. xxxvi, 65), the river Belus, the modern 
Na’man, which flows out into the Mediterranean near Acre. Theo- 
phrastus (3rd cent. B.c.) mentions the sand of this river for making of 
glass (Dillon, 77), and it was long after transported to other countries 
for this purpose (Strabo, Geog, xyi, ii, 25: Josephus, De Bell, Jud, ii, 
9 : see Fowler, Archaeologia^ xlvi, 83). Possibly the Sumerians might have 
purchased it for their glazes from Syrian caravans, and, if so, there is 
just a possibility that the name of the river Na’man bears an echo, in- 
directly, of the Sumerian IM.MA.NA, which, as we have already 
mentioned, occurs in a Sumerian religious text: 

UR,SAG ^IM,MA,NA BA,GUB 
‘The hero stood on the sand.’ 

It would not be the first time that Na’man has had a philological con- 
nexion with a foreign word, for is not the Greek word anemone 
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supposed to be related ? With very great hesitation, we might note the 
similarity in sound between the Assyrian immmaku^ amnaku, and the 
Greek djufto/cdwa, a calcareous sand. 

Ill ' MT, it has no medical value, but is used probably to hang on 
(pelvis (?), or neck (?)) {AM, 47, 3, iv, 32): in an incantation (^M. 33, 
I, 22, cf. JRAS. 1931, 3): and possibly AM, 91, i, i, where ^IM.MA 
AN,NA ? is to be hung on the neck. It occurs on CT, vi, 12, ii, a as 
^KlSlBJM,AN,NA (note SC, 8, mentioning a plaque of bitumen, 
and clay or sand, Gudea period). 



3. THE DRUGS FROM THE RIVER 

3 (a) Kibij- Mbritu, KI.A.AN.lD^, black sulphur. 

3 (b)Ru’ut ^^“ndri, Off .AN -Id, ydlav! svlphm. 

z lc) A. GAR. GAR. AN. ID, bitumen: idM, ESIR, bitumen: kupru, 
ESIR.UD. DU. A, pitch. 

3(d)Pappasi n&ri, BA.BA.ZA.AN.lD, probably the gypsum of the 
Euphrates. 

3(0) Kibir«"n§ri,kibritu, KI.A.AN. ID, black sulphur. 

3(b) Ru’ut “"narijtJH. AN. Id, yellow sulphur. 

In addition to the well-known equivalences, there are the longer 
given in v R. 27, i, 12, a-b: 

KI.A.AN.lD.MULU.RU.Gti -=kibri‘^‘‘ndri 
[Ul^.AN.lD.MULU.RU.GV^rutti^^^ndri 

Cr. xxxvii, 27, 34, 35; 

KI. A . AN. Id . HAL . HAL^ = ki-i [b-ri-tu] 

KI. A . AN. ID . A . RAD = ru’ut [ndri] 

which, with ib. ii, allows us to restore CT. xiv. 9, r. hi, 4-6: 
m.A.AN.lD.HAL.HAL^KI.A.AN.lD 
KI. A. AN. Id. A. RAD = VH.AN.ID 
IM.GH.EN.NA = ha-a-pu 

(i.e. ‘bank of the Tigris = Mbritu, bank of the Euphrates = ru’ut ndri’, 
followed hj IM.GV.EN.NA == ‘bank’, hdpu, the Heb. hdph., No. 
2 (gj). Each of the above drugs usually occurs separate, but JRAS. 
1924, 454, 12, ff. {BRP. 32) shows kibtr ^riidri added to the others:^ 
KI. A . AN. Id . HH. an. Id = Mbrit ‘^ndri aruktum = ‘yellow bank 
of the river’. 

KI.A.AN.lD. A.GAR.GAR.AN.lD = kibrit >'’‘ndri salindu 

— ‘black bank of the river’. 

KI.A.AN.lD. BA.BA.ZA.AN.lD = kibrit «’^ndri pisitum 

= ‘white bank of the river’. 

In PRSM. 1924, 2, I showed that KI.A.AN.lD, Mbir '‘“ndri 
(Mbritu in AM. 33, i, 35, 36, and CT. xxiii, 26, 10), thanks to the 
suggestion of Miss A. M. Lunn, B.Sc., before whom I had put the evi- 

' Note the distinction, e.g. in CT. xxxix, 14, 12, where KI.A.iD, without 
represents ‘bank of the river*. 

^ CT, xli, 45, No. 76487, 9, explains in ffAL ,]HAL of the Tigris as 
equivalent to ‘eddies of water*. 

^ This inclusion of sulphur and bitumen under a common heading shows 
that the Assyrians (like Pliny, NH. xxxv, 51) recognized the association of the 

■■two.';:' 
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dence, is obviously siilphur, the Amh, kebrit and the Mth, gophrttL 
The term 'bank of the , river’" as expressing the locality in which the sub- 
stance it represents is found (which should, by our argument, be sul- 
phur) is apt : the Tigris has several sulphur springs on its banks, and at the 
foot of the cliffs of Mar Gabriel, and there are mines' of sulphur eight 
miles distant from Mosul 258, 259: cf. Bar Bahlul, ifiS. ii, 132, from 
Barimma, between Mosul and Tekrit): Kifri {Koord,, 29, used locally 
for itch). 

■ In M T. KI, A . AN, ID is used {a) in fumigation. The fumigation is, 
of course, primarily to drive away evil spirits by the evil smell produced. 
In the Greek papyri (Leemans, Pap, Gr, ii, 100, 30 ff.) a demon is to be 
driven out by applying sulphur and bitumen to the patient's nostrils. 
Doubtless the pungency of the drugs may have revived the patient, just 
as syncope is treated nowadays with smelling salts, ammonia. For 
'Hand of Ghost', fumigate "with others, AM, 33, i, 9 (with ku-up-ri, 
dry bitumen, following): 103, 15. Sunstroke {entima amelti kima (?) 
mrdu marts, in prescriptions for 'blains') 'with seven 

and seven (heaps of) dung (putri) , , , and black sulphur’ fumigate the 
patient for thirty days, and sprinkle him for seven days with urine 
(AM, 51, 4, 5, RA, 1930, 131), the use of ammonia (as mentioned above) 
being obvious. Fumigate ears with kib-ri-tu 'sulphur' (AM, 33,1,35,36) 
with others, and fumigate or anoint a man sick of ' poison’ with 

black sulphur, turmeric, pitch (ESIR, UD,A), and kelp (?), AM, 91 , i, 
r, I (the next prescription being for scorpion-poison, in which a patient 
is revived by having his nerve-centres stimulated by pungent smells): 
for when the [head] NE,NE,IM, fumigate it with kib-rit (black sul- 
phur) and other ill-smelling drugs (CT. xxiii, 26, 10): when a ghost 
approaches (itehhi) use black sulphur, VH,AN,ID (yellow sulphur), 
male and female opopanax (nikibtu), seed of tamarisk (= galls), kelp (?), 
&c., as a fumigation, and anoint with cedar oil (all being unpleasant- 
smelling drugs) (KAR, 182, r. ii). Cf. also gibilla ina isat KI, A , AN, 
Id ta-^kad-ma 'thou shalt light a match (brand) in a fire of sulphur' 
(iv R, 55, 2, 17),^ and the use of KI,A,AN,lD in a sulphur-soap in a 
ritual (KAR, 43, 8, dup. 63, 8) to remove hatred: Take the saliva of the 
man who is angry with thee: recite a (prescribed) incantation three times 
over it, and then bury it in the earth: then on the same day take and 
bray together pine-turpentine, black sulphur, and salicornia alkali, put 
them in water, reciting an incantation ('My alkali is salicornia alkali') 

^ It is possible that we have here a reference to the 'sulphur match* (in use 
before our present-day matches came in). 'The word "match” was further used 
of a splint of wood tipped with sulphur so that it would readily ignite. . . . Till 
the beginning of the nineteenth century flint and steel with tinder-box and 
sulphur-tipped splints of wood — ^"spunks*^ or matches — ^were the common 
means of obtaining fire* {EB, nth ed., xvii, 876). Pliny (iSTiJ, xxxv, 50) speaks 
of one kind of sulphur used in the preparation of matches more particularly. 
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over them : then pour out {EL TEG) this ‘water’ on this saliva. The saliva 
is then to be mixed with oil and the man to be rubbed therewith, and 
then the hatred of his adversary will be assuaged. The hatred of the 
enemy, which is thus typified by the saliva which, doubtless, he has 
expectorated in the usual venomous way of the Oriental when his foe 
passes by, will be washed clean from the saliva by sympathetic magic, 
these drugs forming nothing more nor less than a good sulphur soap 
(‘in workhouse practice the preferable mode of employing sulphur is 
by uniting it with soft-soap’, PC. xxiii, 1842, 263). The man is then 
rubbed with the neutralized saliva and oil, to indicate his association 
with the sterilization of his enemy’s expression of hate. 

In MT, KI.A.AN.ID is used (b) exL: for head, for itch (scabies), 
AM. I, 3, 8, dup. KAR. 202, ii, 3: also ib. 9, almost certainly heat 
[KI.A.AN].ID (?), ina saman kakkad-su tukassa (in the oil of his 
head thou shalt cool, or, in oil thou shalt cool his head), for similar 
trouble. Cf. also AM. 3, 5, 4, where it is prescribed for head alone, in 
mountain honey. For nggati, some form of Mains or skin trouble, with 
others, AM. 32, 5,5, and 7, to be applied ext. For a ‘pricking’ (sore) heel, 
with opopanax and kelp (?), as an ext, application in oil, AM. 75, i, iv, 
2S+t5> 3, 4- For eyes, ext., followed by kupr\ci], v^ith. others, AM. 

19, 6, 14: to stay menses, applied to uterus on wool, with others (alum, 
saltpetre), KAR. 194, 43. For loins (pain), AM. 53 , i , iii, 5 (cf. Pliny (APf. 
XXXV, 50) for ‘lichens on the face and leprosy’, morphew, nits in the hair, 
in poultices, and on the loins in grease. Modern (P. 1178), for scabies). 

Since KI.A.AN.lD is a form of sulphur, JjH.AN.fD (amplified 
as KI. A . AN. Id. JJH. AN.ID = kibrit ^^^dri aruktum), ‘spittle of the 
river’, ‘yellow bank of the river’, will be the yellow sulphur, and there- 
fore KI. A . AN. Id, as the other, will be the black. Both kinds are sold 
by the druggists in Mosul, the kebrit aswad (black) from Hammam Ali for 
ext. use, and the yellow from 'Ain Kebrit internally. These distinctions 
are expanded in Arab chemistry {MASB. 371) into red, bright yellow, 
white, white mixed with earth, and black of two kinds. ‘Spittle of the 
river’ as yellow sulphur, is intelligible when we consider that expectora- 
tion (phlegm) becomes a yellow or greenish colour after bronchitis has 
existed in the patient for some days {DM. i, 471). 

In MT. tJH.AN.lD is used {a) in fumigation: when a ghost lies 
on a man, with others, AM. 99, 3, 18: for temples (?) AM. 14, 4, 4. It 
is used alone with KI. A.AN.lD in a plain fumigation at a sacrifice 
(but fumigation is dijfficult to understand) {BBR. No. ii, 9). The two 
sulphurs are thus used together. Again, in a comparison of the two 
similar texts (for temples), AM. 103, 15 and 2, 1, 15, KI.A.AN.lD 
and 17 H.AN.ID of the former would appear to be replaced by 
KI. A. AN .Id pirn u salmu ‘white and black sulphur’ in the latter. 

{b) Ext.: to bind on temples with black sulphur, kelp (?), ^mtisa (sul- 



; KIBIR iWARI, KIBRITU. RWUT ^ 41 

phate of iroa), mixed with cedar oil and wrapped in red woo! {AM. 4, 
6, 4): for some skin trouble^ apply with eight others {AM., 44, ij ii, 6): 
for the ‘Hand of a ghost’, or ‘Hand of Ishtar’, when the right temple 
hurts, and the right eye is iniamed, one shekel with other drugs mixed 
in crushed flour and steeped in beer is to be bound on {CT, xxiii, 43, 
8); against ‘Hand of Ghost’ wrapped in red wool and bound on temple 
{AM. 103, 15): against cf. KAR. 56, 7: i8a, r. 25: and AM. 29, 
I, 3 (+C T. xxiii, 22). Alone in beer, use uncertain (AM. 32, i, 6). 

In AM. I, 2, 9 [ICI. A. ANJ.ID or IUH.ANI/D burnt and applied 
in oil to scabies and itch, must be the flowers of sulphur (a fine powder, 
deposited from the vapour of sulphur after sublimation) (paralleled by 
itru sa tdbti, ammonia, ib. also burnt). 

A ru'ut (TJH) tdmti ‘spittle of the sea’ occurs, AM. 48, i, 8. 

To sum up: KI.A.AN.lD, kibir kibritu^ ‘the bank of the 

river’, the product of the bank’, so called from the locality where it was 
found, the Arabic kehrit^ sulphur, must be the black form, as distinct 
from tJH.AN.lD^ nHut the yellow sulphur, defined as such on 

p. 38. Both are used medically as we should expect sulphur to be 
used. 

3 (c) A. GAR. GAR, AN. Id, bitumen: iddfi, ESIR, bitumen: 
kupru, ESIR. UD. DU. A, ‘dry bitumen’ : hasabti n^ri (see 
No. 2 (i)). 

A . GAR . GAR . AN. fD ‘dung of the river’ , the ‘black kihritu (“bank- 
stuff, sulphur”) of the river’, (p. 38), must surely be the bitumen^ 
which floats on the water near Hammam 'Ali, a short distance below 
Mosul (‘with lumps of bitumen floating about in it’) (AD. 96, and cf. 
Tr. 149). Pomet (HD. 394) speaks of bitumen as stercus diaboli, and 
(ib. 387) says that ‘asphaltum is a bitumen found swimming upon the 
waters of the lake where heretofore stood the Cities of Sodom and 
Gomorrah’. It also comes from Kayyarah (near Kalah Sherghat 
Tr, 152); Hit; between the Zagros and the Tigris; and from Persia on 
both sides of the Karun (for these last localities, see R. J. Forbes, here 
below). R. J. Forbes, an authority on bitumen, in a type-script brochure 
thus refers to this expression for bitumen (which I had sent him in a 
letter): 

‘The expression “dung of the river” is certainly a striking description 
of the manner in which bitumen is found at Hit even up to the present 
day. Spieimann(J. Inst. Petrol. Techn., Dec, 1931, 738) says about this: 
“At the present time asphalt is collected near Hit as it comes to the earth’s 
surface. Water rises with varying velocity, sometimes accompanied 

^ See JSOR. 1931, 57. A. GAR. GAR is the dung of a graminivorous 
animal, KAR. 165, xz. 
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with so much gas that the latter will burn after being ignited. In the 
water are 'snakesV of asphalt, which collect together and are con- 
solidated by the natives by hand pressure into lumps, which are then 
thrown aside” and in his enlarged and subsequent brochure, Bitumen 
and Petroleum in Antiquity ( 1935 ), he again confirms this description, 
saying that this name 'dung of the river’ is an exact description of the 
appearance of bitumen in seepages or pools. He mentions the 'high 
sulphur content of the bitumen used in the [ancient] samples derived 
from Tell Asmar’, which shows why the Assyrian chemists, connecting 
sulphur and bitumen, have included A. GAR, GAR. AN. ID under 
the common heading kibritu 'sulphur’. Pomet (HD. 389) goes so far 
as to describe 'Sulphur Mineral’ as a ‘hard earthy bitumen of a yellow 
colour’. 

In MT. A. GAR. GAR. AN.lD is used apparently in fumigation 
with yellow sulphur and turmeric, &c., AM. 78, 10, 4; and to fumigate 
feet, AM. 70, 3, i : its black colour is contrasted with the white of traga- 
canth (maHakal), the two being used on a pledget of red and white wool 
as a plug for menorrhagia (see under adbaru, 21 (e)). Cf. Epping- 
Strassmaier, ZA. vi, 242, 15 (see Langdon, Sum. Lit. 339) where 
ESIR stands for the ahkku-demon, i.e. the black substance is the power 
of evil (as against the white of IM.PAR^ ‘gypsum’, ib.). 

The less cryptic words for bituminous substances are ESIR (iddd) 
and ESIR. UD. DU (kupru) (kept separate, Ch. F. Jean, Larsa^ 33): 
(cf. both mentioned on a text, RUL. 231). Since UD.DU means ‘dry’, 
ESIR. UD.DU (kupru) will mean the drier bitumen, as against ESIR 
(iddii) a moister kind. ^ Another kind , ESIR . IGI. ENGU R was brought 
by Gudea from Madga^ (ISA. iii, 51), and other kinds are given on a 
tablet from Tell Loh (ITT. i : see also IV i?. 55, i, 28 and D. 487). In 
late Babylonian times ittu and kupru are mentioned on the same tablet 
(Camb. 105, i) and in a historical inscription (NK. 60, ii, ii). Kupru is 
used for work on a boat (for the seams, rather than tarring?, KAR. 69, 
r. 11: LZ. 20^ kima kupru isbattu ^elippi(l)). 

In MT. iddu is prescribed, ext., on a festering foot and finger (AM. 
15, 3, r, 7) with others: kupru y with black sulphur, salicornia alkali, a 
hair from a lion’s skin (whatever alchemist’s synonym this may be), &c., 
in cedar oil, against ghosts, exact use uncertain (AM. 38, 6, 7, added to 
K. 2175, iv, CT. xxiii, 22, 44). Curious is the direction for kupru in 
AM. 13, 4, 4: 32, 2, 3 : 90, 1, r. 7, 12, 18, 22, that the patient shall stand 
on it. ESIR.UD.A (kupru)yM\owed hY KI. A. AN. I'D (black sul- 

^ The form ESIR goes back to the Third Dynasty of Ur, (Contenau, Umma, 

41)- 

^ ^The Mountain of the "RNei G ALU. RU.DA\ Madga is not far from Hit 
(Boson, Fr. 18), and since gypsum also came thence, we have a coincidence 
in the gypsiferous outcrop at Hit (G. 17, 63). Since a 'boat of Madga’ is men- 
tioned (RTC. 23s, 18) Madga must be near water. 
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phur), &C.5 prescribed prob. ext.j AM. 98, 3, 16, and follows Kl. A. 

AN. Id with others in a fumigation against a ghost, AM. 93, i, ii 
(cf. AM. 91, I,, r. a and 92, 4, r. 2). Figures are made oi kupm {LZ. 

34 ’ 22 )- . .. 

Accepting and kupm as the moister and drier forms respectively, 
the probability is that the A . GAR. GAR.AN.fD (which floats on the 
river) is the simpler (moister) form before it has thoroughly dried. This 
may be supported by the occurrence of hasabti ndri (which is probably 
the equivalent of A. GAR. GAR.AN.fD, No, 2 (i)) along with kupra 
[AM. 85 , 1 , 10) , which suggests that A . GAR . GAR . AN.lD = hasabti 
ndri (see No. 2 («)). But that the distinction may have been found diffi- 
cult to maintain is suggested by the Syr, kuphrd tihdrdyd ‘riverain 
kuphra’ {SM. i, 605). Like A.GAR.GAR.AN.lD, iddu would ap- 
pear to be brought into definite connexion with the River-god m BE R. 
27, II, in a list of objects and substances with their appropriate patron- 
deities, i.e. iddu = ^^^N^u. Doubtless the name Hit, "I? is the same 
word as ittu, bitumen: cf. Tukulti-Ninurta ii (Scheil, Annales, 17): 
‘In front of Hit (fMD), by the bitumen-springs, the place of the usmeta 
(or tifUpta) stones’^ in which the gods speak, I spent the night.’ For the 
bitumen fountains of Hit ‘evolving gases in abundance’ (i.e. ‘in which 
the gods speak’), see A. 86. 

A word amaru existed in the time of Samsu-iluna, for which Meissner 
{Beitr. z. Bab. Privatr. No. 26) suggests the Heb. hemdr ‘asphalt’. 

Petroleum is soman iddt ‘oil of bitumen’, NI. GiS .ESIR. Meissner 
{MV AG. 1905, 4, 79) quotes Boissier, Divin. 247, 53 and 56 (CT. 
xxxix, 19, 121) Summa ina pdni mi kima saman iddt ditto kima samni 
ikkasruma ikkilippu sirgarru u NE. A . SA . GA mdta isabat ‘If on the face 
of water it were as if oil of bitumen (or) oil were coagulated and ran 
about, serpent(s) and NE.A.SA.GA will seize on the land’, and 
Summa ndni mu-sa kima saman iddt u kima samni ndru ubbal ummanam 
sunku isabat ‘If the water of a river bears (something) like oil of bitumen 
or oil, want will seize on the people’. The burning wells of Kerkuk 
Baba are suggested in the omen ‘When in ditto a pit opens and iddu 
BIL, “burning bitumen” appears’ (Gadd, CT. xxxix, 22, 10). On 
naptu ‘naphtha’, see Bab. -Ass., i, 349: for NI.KUR.RA ‘mountain 
oil’ (= petroleum) see AM. 18, 3, 3: 73, i, ii, 8 (for anointing): BBR. 
41, 17. 

3 (if) Papasi nari, BA.BA.ZA.AN.lD, the gypsum of the 
Euphrates, 

‘The white bank of the river’ (p. 38), parallel to A. GAR. GAR. 
AN. Id ‘the black bank of the river’ == bitumen. Since the powers of 
evil and good are represented by the black of bitumen and the white of 
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gypsum (plaster of Paris) (No. 3 (c)), it is reasonable to see in this ‘white 
bank of the river’ some form of gypsum, as opposed to the black bank, 
bitumen. Actually west of the Euphrates is found or calcareous 
earth (see No. 18 (a)). Now pappasu means ‘meal’ or ‘flour’ (Hrozny, 
Getr. 104), with the property of adhering when moistened, and the same 
property belongs to plaster of Paris. Moreover, since there is a mill for 
grinding gypsum, at all events nowadays {Koord. ii^ 71, see No. 18 (^)), 
and gypsum is made by baking, although the process is in inverse order 
to the making, kneading, and baking of flour, the parallels are near 
enough. 

In MTr. for t/mary trouble, drink (probably) with many others: 
AM, 58, 4, 8: for menorrhagia^ with many others, drink, KAR, 194, 
iv, 37. Ext., on feet, AM. 70, 3, i: AM. 70, 7, ii, 5 {BA. BA. ZA. I. 
TI): body, in poultice or sim, AM. 62, 3, 7. 

Plaster of Paris does certainly not recommend itself for internal use, 
but the amount must have been very small in both the receipts given 
above. It is of more use ext. 

(On IM.PAR as gypsum see No. 18 ( 5 ),) 


4. THE ARSENIC GROUPS 

(for the list see further) 

There is a large series of mineral groups ('M’, ‘N*, T’, ‘Q’, ‘R’, 'S’, 
'T’) of which the main Semitic values are sipu or which, as equiva- 
lents of each other and of Endu hurasu 'gold paint’, were considered to 
be 'Goldleiste’j ‘Goldlehm’, and ‘Goidpaste’ by Delitzsch 645) 

and Jensen {KB, vi, 510), both reading on which Langdon im- 
proved with Syt.Ephd, fydph'thd 'liquid gum’ {OLZ. 1909, iii). I 
thought {PRSM. 1924, 24: OTC. 42) that we might go further than 
this, and see arsenic in these words. We can first discuss arsenic in the 
East in general, and then follow with a survey of the words of the 
ISru group. 

Realgar, the bright red sulphide, and orpiment, auripigmentum, the 
brilliant golden yellow sulphide, must certainly have been known to the 
Assyrians, who also seem to have known the native arsenic, but it is 
uncertain if they also had a fourth kind mentioned by Agricola {De 
Re Metallica^ Hoover, in, lapis suhrutilus atque splendens (arseno- 
pyrite)). 

The two first forms have long been found in the Near East: realgar, 
sandaraca, from Paphlagonia (Strabo, J. Berendes, Des Pedanios Dios^ 
kurides aus Anazarhos Arzneimittellehre, 531: Pauly-Wissowa, ReaU 
encyc,y ii, 1273): and auripigmentum, probably from Car mania (Pliny, 
NH, vi, 26), from Mysia, Pontus, Cappadocia, and Syria (Berendes, 
lx,): Syr, ‘Earth of Armenia’ (= ‘golden arsenic’, HS, ii, 15). The 
arsenic called turdb el-hdlak in Iraq ‘the earth which kills’ came from 
Khorassan {IB, 1336). All this is confirmed by later authorities: Rich 
{Bab, and Pers,, 265), of orpiment from Shiraz: Olivier {Voyage ^ i, 358) 
from the interior of Asia Minor: and realgar and orpiment from Takht- 
i-Sulaiman and in Kurdistan {G, 70). A lump of auripigmentum was 
actually found in the excavations at Zinjerli (V. Luschan, Amgrab,^ 261, 
quoted by Meissner, Ebert, Realleodcon^ i, 278). Orpiment was used 
as paint in Egypt not earlier than the XVIIIth Dynasty {AEMI. 292). 
It should be added here that medicinally arsenic is not poisonous (as 
distinct from the deadly qualities of an overdose) and the inhabitants 
of Styria are said to consider that, by eating it, their endurance is 
increased (ER. 14th ed., ii, 437). 

Accepting, therefore, that there is no difficulty in recognizing that 
the ancient Assyrians were able to obtain arsenic easily, we can follow 
up the identification of this mineral with the stpu 4 Sru group which I 
append below. I am suggesting that those equivalences which contain 

* On Bbu see also Zimmem, Akkad, Fremdw,^ 61 ; Strassmaier, AV, 8252. 
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the word GUSKIN ^ gold' represent realgar, while those defined with 

the paler yellow or 510 ^. iSJGy are orpiment 

'Realgars 

4 (a) S 1 M. SE. TU. GUSKIN = Btdu hurasu, ‘gold paint’, ‘M’ 8. 
Sinduy according to Pinches, ‘probably not “spot” , but certainly “mark” ’ 
in the expression ‘an eight-year-old brown donkey without Bndu on it' 
(JR AS. 1898, 444, MA. 1072). ‘Paint’ on the other hand, seems prob- 
able in ‘sixteen mana of H-in-di for Sitkul and his brothers, the carpen- 
ters’ (Str. Nhk. 126, i): ‘five mana of $i-im-d[i\ for Sitkul’ {ib. 130): 
‘four mana of si 4 n du for Marduk-nasir, the carpenter’ {ib. 222) ‘six 
ma-su (!) SE. TU for the door’ (Clay, BE. xiv, 28, period of Nazi- 
Maruttash). Cfi also Langdon, OLZ. 1909, 112; Dougherty, ShirkutUy 
84; and esp. Thureau-Dangin for sindu namirtu ‘pure varnish’ (?), RA. 
1920, 74, II, and 103. It is perhaps the Arab, wasm (Ungnad, OLZ. 
1908, Beih. ii^ 23) or perhaps sdmah ‘mark’. Possibly sandaraca is a 
garbling of an (invented) group Bndu arku (not known to exist) ‘yellow 
paint’, but properly sandaraca is the red realgar. Again, perhaps sindu 
hurasu might, from its meaning, be properly auripigmentum, rather 
than realgar: but, judging by the way in which damatu (‘blood colour’ ?) 
is used as equivalent for SiM. GUSKIN, IM. SIG^, IM . SIG^ . SIG^, 
or IM.GtJN.NU^ there may have been confusion between the two 
forms of arsenic. 

4 t{b)SlM.BLGUSKIN/it^{})SlMkgo\d':^liru/r 24 ,: ‘Q’ 
20: = Bpu, ‘P’, note: ‘Q’ 19. In MT . : for eyes, with AS.MUR, &c., 
AM. 12, 8, 6: 20, 2, 6: brayed alone (?) in . . . (?) AM. 15, 4, 2: for 
mouth or toothy AM, 36, 2, 3 : to be drunk with others in oil and kurunnu-- 
beer, AM. 16, 4, 5. Pliny prescribes sandaraca for eyes, fauces, and 
coughs (iVH. xxxiv, 56). 

4 (c) SIM. GUSKIN, ^SIM of gold’: = Uru ‘S’ 2: = stpu, ‘M’ 9: 
‘F 21 : ‘Q’ 15: ‘R’ 16: = damatu, ‘N’ 7: ‘F 27. 

4 (df) IM.GUSKIN, ‘gold ol^fi ^stpu, ‘F 23: ‘Q’ 17: = 
(yellow ochre, 2 (/)), ‘T’ 32: = illur pdni {Uluru}) (‘bloom of the face’) 
(cf. the yellow colour of the Sumerian head from Kish, No. 2 (Z)): ‘M’ 
17: ‘S’ 12: ‘T’ 32: == /ar&m (‘rouge’), ‘R’ 26. To be drunk with 
IM .SIG^.SIG^ {otpimonf) IM .KAL.LA (sal ammoniac), and alum 
in beer for some female trouble, KAR. 194, iv, 3, Arsenic (acidum 
arseniosum) is a ‘general tonic’ (P. 14) and as such, perhaps, might be 
used in the Assyrian prescription, since ‘nervine tonics’ are prescribed 
in modern times for amenorrhoea, (P. 1342). IM, GUSKIN came from 
the King of Magan (prob, eighth year of Bur-Sin, Legrain, RA. 1933, 
1 19), and occurs also in Scheil, RA, 1921, 6 (Epoch of Ur). 
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4 (e) SIM.SAIIAR.GUSKIN, ‘SlM of gold dust’: = ISru, ‘Q 
23. Perhaps = SAHAR. GUSKIN, for eyes, AM. 8, i, 26. 

4:(f) IM.SIM.GUSKIN, ‘day of gold SiM’ : = ^pu = lindi 
hurasii‘ gold paint’), ‘T’ 30. 

OrpiiBent: 

4 (g) SlM.BI.SIG,.SIG„^ ‘its (?) Sim is very yellow’: = Urn, 
‘P’ 26: ‘Q’ 21: = Itpu, ‘P’ 22: ‘Q’ 16: ‘R’ 17: = damatu, ‘R’ 18. For 
eyes (like sandaraca, 4 ( 5 )), AM. 8, i, 28, 31 (the latter alone in himetu- 
ghee). 

4 (ft) IM.SIG^, ‘yellow clay’: — damatu, ‘N’ 5. 

4:(i) IM.SIG.,.SIG,, ‘very yellow clay’: = [eg«, ‘M’ 12?]: 

= damatu, ‘N’ 6: ‘S’ ii : = guhlu, ‘T’ 27. 

4:{j) {IM}.SIM.BI.ZI.DA.SIG.,.SIG^ ‘very yellow SiM.BI. 
ZI.DA’: — AS.HAR, ‘M’ 14: ‘T’ 29: = Sin-kadru, ‘T’ 29 (reading 
IM. SIM.BI. ZI.DA.SIG.,.SIG..,). 

Other forms for Uru, Epu, and damatu are: 

4 (fe) SlM.TAK.SAHAR,'SlMol&tono-du&t^: = Uru,'W 10. 

4 (0 SiM. SAHAR, ‘Sim of dust’; = Idru, ‘P’ 25: ‘Q’ 22: ‘R’ 15: 
‘S’ 3: = ifpK, ‘P’ note: ‘Q’ 18. 

4 (m) IM. Sim. TAK. SAHAR, ‘day of SiM of stone-dust’ 

= Iku = Endi sal{ni)-{. . .] (‘. . . pamt ?’), ‘T’ 31. 

4 (n) damatu = hurhura[tu],^ ‘N’ 8: ‘P’ 28: ‘T’ 33. 

4 (o) IM.GilN.NU, ‘day of two colonrs’ = dama[tu] = ^ur- 
Muratu], ‘T’ 33: a-[d\u-mat ‘red-brown’ (-drug),* ‘M’ 16, and IM. 
GtlN.GtIN.NU= damatu, ‘S' 10. 

4 (p).. . gamgamme = leru {}\ ‘R’ 14, Probably distinct from kam- 
kama sa sadt (the latter to be inserted in the ears with the gall of an ass 
and [the dung (?) or urine (?)] of a dog {AM, 36, 1,9: JRAS, 1931, ii) 

^ Doubtless distinct from . SIGt, ‘very yellow stone^ CT. vi, 1 1, ii, 38 : 

(= urrikuy CT, xii, 49, zg ) : one of fourteen to turn evil dreams to good fortune 
(KAR, zi^iZg). In. MT, against the Hand of Ishtar (with ^ PAR , AS, and 

^LALQ), KAR, 186, 32): uncertain use (with ^AS ,GI ,Gi), AM, 29, 2, 9: for 
singing ears (with ^AS ,GE^,GE^, &c., in cedar oil) AM, 33, i, 26, See No. 38. 

^ Meissner, Beitr, i, 47. 

^ The pictures of both realgar and orpiment in WM, pi, 4 show vivid yellow 
and red. 

^ Cf. Pliny, NH, xxxiv, 55, of sandaraca: ‘The redder it is, the more pure 
and friable.’ Its property as a friable mineral is shown in Assyrian by the 
frequent inclusion of ‘dust’. 
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(cf* jSM. iij 664, for gall and urine of goats for ears)^ thus a reduplicated 

form, probably, oikammu ‘gall, tannin’ {JRAS. iky 

Throughout the above it is obvious that there are many expressions, 
homogeneous in character, constantly equated with both sipu and leru^ for 
a mineral of which the characteristics are either gold colour or yellow. 
As has already been said, if we were allowed to substitute the word arku 
‘yellow’ for hurasu ‘gold’ in the phrase undu hurasuy and assume a 
mmtxzl sindu arku^ ‘yellow paint*, we should be very near a possible 
original for sandarach, realgar. Every detail in their use points to 
arsenic, i,e. realgar or orpiment. 

4 (5) Stpu and leru. But what are upu and lifu^ the persistent 
equivalents for both ? We have already seen above that Langdon has 
associated the Syr. Uphd^pasta^ with ^ipu\ it would seem that leru may 
be connected with Heb, rfr, the Arab, rdl ‘slaver’ {PRSM, 1924, 24). 
But both these cognates suggest a general word for something (colour- 
less) smeared on, while the Assyrian words are apparently distinctly 
connected with gold or yellow. In one case (‘T’ 30, 31), however, 
IM .Sim .GU Skin (definitely of gold) ^ sipu = sindi hurasi (gold 
paint), while IM.SiM .TAK.SAHAR (not necessarily gold) = liru 
= sindi sal (or ni) . . . paint of some colour (?), so that, although Upu 
is properly ‘gold paint’ here, it is contrasted with Uru as a paint of un- 
certain substance, not the same, in this instance, at least. The same 
distinction is to be inferred from ‘M’ 9, 10, where SiM. GUSKIN (i.e. 
without the addition of IM) == Upu, as contrasted with SiM. TAK. 
SAHAR (similarly without IM) == Uru. But that Uru may certainly 
have a yellow colour is obvious from ‘P’ 24 (= [SlM].BI. GUSKIN), 
md 26 {SlM.BI.SIG.,.SIG,). 

Following this up, the groups containing TAK. SAHAR (i.e. 
IM.SIM.TAK. SAHAR and SlM.TAK.SAHAR) 2ppt2x to have 
some difference from the other groups containing SAffAR simply, 
without TAK (‘stone’). It is true that SiM.SAHAR moy have the 
equivalence of Upu as well as of Uru: that SiM , SAHAR, GU SKIN, 
especially of gold, has the equivalence of Uru: but it certainly would 
appear that IM.SiM. TAK.SAHAR znd SiM , TAK, SAHAR, al- 
though also equated with Uru, show nothing definitely yellow in their 
composition, and the former is, as we have seen, explained as Endi sak., 
as contrasted with Endi hurasi, ‘gold paint’. May we assume, then, that 
TAK. SAHAR represents a hard but friable mineral, and that the lost 
word in the Assyrian for IM,SIM,TAK, SAHAR is Endi sal[mi] 
‘black paint’ (native arsenic or antimony, p. 51)? 

Further evidence must be sought in the group (JM), SiM, BI, ZI, DA 

^ On a contract (Nbn. 558, 12) lo mana Ikkri eEenit{it) na-^pa-^ra-ak^-tum are 
mentioned. 
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(co'nipounded with our word SiM , BI, ZI, DA . SIG^,SIG>;y the very 
yellow Sim. Br,ZI,DAf ‘orpiment’) and equated in 11-13: 

3-5 : ‘R’ 19, 20: 28: with simbizidUy egUy amamu, guMu, and §adidu. 

These two last, and sadiduy were rightly identified by Zimmern 
(Gesenius, Heh. Worterb.y 12. Auflage) with the Arab, kohly and the Syr. 
sadtddy eye-paint. Guhlu is equated ("Q’ 6) with tuskdy spodos (a form 
of cadmia), (and . . . -pdy 'Q' 7 : cf. ‘T’ 27), which is explicable from Pliny 
{NH. xxxiv, 22) who says that one form of cadmia (the red Totryitis’) 
is extremely useful for affections of the eyes. This is merely a form of 
zinc, long known in eye-salves: Fergusson (P^zZcz^re^, 169) quotes a Per- 
sian author (who relies on an older one) as saying that in ancient times 
people would ascend to the tops of the columns of the Great Hall of 
Xerxes at Persepolis, to take earth and clay therefrom, which they 
crushed and found therein Indian tutty, useful as a medicine for eyes. 
‘Cadmin’ is frequent in eye-salves in /SAf. ii. 

Sadidu appears to be different: it is equated with . . . GAR (sd) Ktl. 
DIM (‘Q’ 8), and since .DIM is a goldsmith or jeweller, sadidu 
here will be some jewellers’ product, which, from its general con- 
nexion, will probably be Pliny’s chrysocolla {NH. xxxiii, 29, ‘the gold- 
smiths also employ a chrysocolla of their own for the purpose of solder- 
ing gold’) called santerna, made of verdigris of Cyprian copper, the 
urine of an immature boy and nitre ; chrysocolla {ih. 28) is an ingredient 
in eye salves. EgUy another equivalent of SiM.BI.ZI.DA = IM (?). 
SIG^ . SI G7 ‘very yellow clay (?)’ which will be a form of arsenic, which 
again coincides with Pliny {NH. xxxiv, 55, and cf. 56), who says that 
sandarach was used in ophthalmic preparations. Arsenic is used in SM. 
ii, 90, 94, for eyes (the latter being ‘lamellar arsenic’, for which see text). 

We may understand by SiM.BI.ZI.DAy therefore, eye-paint, 
collyrium, in general, whether made of zinc, chrysocolla, or arsenic.^ 
Obviously we should have expected to find as an outstanding form of 
kohl the modern antimony but, before deciding, it is important to note 
what AEML 79, ff. says on the subject: that in Egypt the two commonest 

^ As a cosmetic arsenic does not seem to have been used, although in the early 
days of the American Republic face-powders were occasionally made with bases 
of lead or arsenic salts {EB. 14th ed., vi. 487). But as a depilatory it was well 
known both in ancient and more modem times (orpiment thus used with lime, 
Mactear, TIM. 1894, 16). The use of ^AS .HAR in MT.y paralleled by can- 
tharides, for ‘growing flesh’ (see further) indicates a belief in its virtue as an 
external drug (where nitrate of silver would be used in more modem times), but 
there are two instances of arsenic in SM. ii, 90, 94, for eyes, which indicate a mild 
drug. In Sim . BI . ZI . DA itself we have SIM used as a determinative to various 
gums and pleasant smelling drugs, and ZI ~ napistu ‘life’, but I doubt 
whether we can associate the SIM.BI.ZI.DA.SIGt.SIGt. ‘very yellow 
(arsenic) life-dmg’ with the apparent property of arsenic to increase human 
endurance mentioned above, since there is no certain suggestion that simple 
Sim .BI .ZI .DA is peculiarly arsenic. 
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eye paints were malachite and galena (a dark grey ore of lead), galena 
occurring in 40 cases of analysis of koM out of 61, the remainder 
consisting of carbonate of lead (2); black oxide of copper (i); brown 
ochre (5) ; magnetic iron oxide (i); oxide of manganese (6) ; sulphide of 
antimony (i); malachite (4); and chrysocolla, a greenish-blue ore of 
copper (i). ^The general idea, therefore, that ancient Egyptian kohly 
except when it was green malachite or chrysocolla, always either con- 
sisted of or contained antimony or an antimony compound is wrong.* 

But it is not the same, I think, in Assyria, where LIS.A.BAR 
(‘needles of “lead’* ’), i.e., stibnite or sulphide of antimony, is used for 
eyes (No. 12), and is even equated with what seems to be AS (not AS). 
ffAR, which, by No. 4 (m), would appear to have arsenic as one of its 
values. But the evidence cannot be held to be at all conclusive that 
antimony is actually meant as one form of SiM, BI. ZI. DA. Shamshi- 
Adad crossed the SiM. BI. ZI. DA mountain, which lay near the town 
of Kinaki, in or near Gizilbunda (ii, 59 IF.), his previous mention of two- 
humped Bactrian camels showing that this must have lain in Media, 
and we have two possibilities for the identification of this place: 
{a) Afshar (so Meissner, OLZ. 1914, xvii, 54), a locality of antimony, 
18 miles from Takht-i-SuIaiman: or {b) the mines of Zarshuran in this 
district, where traces of ancient mining are plentiful, affording orpi- 
ment (described by Mactear, Lc.: G. 70). Hence SiM.BI.ZI.DA 
might definitely include either arsenic or antimony, for all that can be 
inferred from the chemicals discovered in the mountain of SiM.BI. 
ZI DA. Again, in MT., where the physician must necessarily be 
definite, there is only one passage (as far as I have noted) where SiM. 
BI.ZI.DAM (sic) is used alone for eyes (in woman’s milk, AM. 16, 3, 
11+12, 3, 5, PRSM. 1924, 40). The neighbouring receipts contain 
simple salves (iron, carbonate of copper, &c.), and nothing drastic, so 
that we should hardly expect anything more than a mild drug» Other 
occurrences tell us nothing: SiM.BI.ZI.DA is crushed, anointed and 
worn on temples, AM. 102,31, and a form SiM. BI. ZI (= egu, ii R. 36, 
56,^: ^ kuhlu{})^ liru (??), ‘R* 12, 13) exists, and is used as a mineral 
against all evil and ‘the Hand of a Bull*, KAR. 14: and, more 

definitely, SiM. BI. ZI.IGI. GtlN = egu h ekt (lit. ^SlM. BI^ZI for 
colouring the eye (or, face)*, ii 36, 57,^). 

The fact that guUu was taken as booty from Hezekiah by Senn. 
{Luck., 34, 42) is no indication of its meaning, and in ABL. 791, which 
shows tribute from Dilmun (near or in the Persian Gulf, AAA. 1934, 
loi, 103) including 176 talents (about five tons) of SiM.BI . . and 
26 talents of copper, it cannot be maintained that the heavy weight is 
likely to indicate cadmia or antimony rather than arsenic for SiM.BI 
» . since we do not know how much unnecessary earth may have been 
included, Tukulti-Ninurta brought eight mana of SiM. ZI.DA and 
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ten of sadidu from Hindana, above Anah on the Euphrates {Ann.. 19), 
but there would not appear to be any form of collyrium native here, 
although it is noteworthy that the same king mentions a Yilhgt Sadidani 
(i.e., ‘of §adidu-ko}A^) between Hit and Anah {ib.). Sargon {Gde. Ins.^ 
183) includes to in a general list of booty. 

We have, therefore, to admit that we cannot define SlM. BI. ZI.DA 
with certainty, except to say that its synonyms show it to have been a 
general word for kohl, while on the other hand MJ*. and the tribute lists 
show that it was a special word used for an eye-drug (of some weight ?) ; 
it is not until it receives the addition SIG^.SJG,^ ‘very yellowV in 
{IM).SlM.BI.ZI.DA.SIG,.SIG, that it is definitely arsenic. This, 
by contrast, suggests that the probable special equivalence for simple 
BiM.BI.ZI.DA is stibnite or sulphide of antimony. 

Bipu and lerUy as specially the ‘gold paint’ and presumably ‘black 
paint’ respectively, will then be in their special uses arsenic in the form 
of realgar or orpiment for the former, and either antimony or, more 
probably, the natural arsenic for the latter, the Sumerian for this latter, 
IM.SlM. TAK.SAHARy ‘the friable stone’, coinciding with either. 
Stibnite, the most important ore of antimony, is found as fibrous or 
lamellar masses, which become dulled with a bluish or blackish tarnish 
on exposure, and the crystals are easily damaged, the mineral being 
quite soft {WM. 79). PC. ii, 404 describes native arsenic as being of a 
curved lamellar composition of a tin-white colour (steel-gray, turning 
black on exposure to the air, ib. 400), and WM. 68, that it is found in 
metalliferous veins together with ores of silver and cobalt: native anti- 
mony is also found in lamellar masses with a tin-white colour in metal- 
liferous veins usually with ores of silver {WM., ib.). The pictures given 
of native antimony and native arsenic on pL 2 {WM.) are strikingly 
similar, and this may account for the confusion in Assyria. But, in 
general, sipu and ISru appear to be general synonyms for a facial- or eye- 
paint of both realgar and orpiment, and the probability is, therefore, 
that ISru will be the natural arsenic in its special ‘black’ meaning. 

Of theothersynonyms,^^w(^^W5a^ife^)wouldappeartoberelatedtoe$z/, 
the ordinary word for applying a drug ext. {PRSM. 1924, 4). Amamu I 
cannot trace in other Semitic roots : Umbizidu is borrowed from Sumerian. 

4 (r) Damatu{da-ma-a-tu, [dd\--ma-tum) = both realgar and orpi- 
ment. Perhaps from ddmu ‘blood’ (i.e. the reddish flesh-colour), or the 
Arab, ‘smeared’. Hurhiira[tu}], its equivalent, is uncertain, but 

perhaps the Heb. Iidrar ‘be scorched’ suggests a red colour. Meissner, 
Beitr. i, 47, quotes Radau, BE. xvii (i), No. 23, 19, ‘As regards the 
taharru (wool-stuff, or purple wool-stuff), about which my lord sent, 
I have not received the \hur^urati ,Sxom Bel-usatum’, and 1 . 29, 
^although I have sought for {}i\urhuratum Dur-Kurigalzu, there is none : 
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let my lord send some Arsenic can, it is true, be used in 

dyeing, but we have gone some way from arsenic to hirhuratu 

as an equivalent of damatu. , 

4 (5) Illur pdni ‘face bloom’ refers to the colour of the Sumerian 
face (yellowish, see p. 32). 

' 4 t {t) A-[d]u-mat,fQi IM.GtlN.NlJ, the same word as adumatu, 
the red-brown sticks of opium (?) {AH, 42): cf. Heb. adkmSnt, the ruddi- 
ness of Esau. 

4 (ti) ^ AS, HAR is another of the arsenic group, equated with 
(IM) , Sim: BL ZI, da . SIG^ . SIG^ (orpiment) and Sin-kadru, I was 
perhaps wrong in PRSM, 1924, 24, in making ^ AS, EAR the same word 
as ^AS ,MUR, The two must surely be distinct, the latter, ^AS,MUR 
equivalent to the Egypt, asmr^ smri (smiris, emery, smeriglio), as Boson 
had already suggested (see No. 30). The proof of this comes in the first 
place from ‘J’ 49-52, where ^AS , MUR is given the equivalences of 
(pumice-stone) (powder of clay), ^ZID,A, 

BAR (powder of lead), and ^Ktf, BAL,E (corundum, emery). As will 
be seen later ^ AS, MUR and ^AS,HAR are both prescribed for eye- 
diseases, but they are apparently two distinct drugs: ii^AS , MUR had 
meant emery or corundum only, it would obviously be a gritty powder, 
quite useless for eyes, but from the above quotation it can clearly also 
mean ‘powder of lead’, collyrium, a very different matter, which allows 
us to accept ^ AS, MUR as correctly read, from ajatpt?. The second 
piece of evidence, to show that the different form ^AS,HAR exists, 
comes from the pun in KAR. 71, 9-10 (trans. Ebeiing, MDAG. v, 3, 
31) ana{}) (?)’^ AS.HAR na-ld-dm ^ AS, EAR pa- . , , li-sah-ra 
hil dabdbi-za . . . T hold the mineral AS, EAR , , ., may it 

turn back my enemy . . .’ where clearly the word lisahra gives the clue 
to the correct pronunciation of ^AS,JEAR,^ Smiris and sahdru show 
that we have two different words, ^ AS, MUR and ^ AS, EAR, But 
even so, the two may be confused even anciently, as is clear from a 
syllabary in Berlin containing equivalences similar to AS, MUR, copied 
by Herr Pick, from which, by the courtesy of Professor Ehelohlf, 
through Professor Langdon, I am permitted to quote the following 
group, similar to the preceding quoted from ‘J’, viz. (a) AS {not AS). 
HAR^ given as equivalent to {a) ^LlS, A , BAR,^ {b) ^KAK, A , BAR,^ 

* Or is it ZiB 'powder*? 

^ Similar puns are to be found in Maqlu, V, 30 ff. ^mnt and Mnulu, ^ampira^ 
fdtu and lisappiruRAsiJilt and lisbuluB, ^samedu and limmmuH,^kastandliksuU, &c. 

^ AS is not quite clear, but it must be so from the traces. 

^ ‘Needle of Antimony*, one of its common forms. 

® KAK has a value sikkatu ‘peg* which may represent that form of the sulphide 
(stibnite) described by Spencer (PFM. 79) ‘the form of long prisms, varying 
from the thickness of a needle to an inch or more across*. 
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{c)^ZID .A.BAR,^ {d)^mi[rl-gi-ra-tm,^{e )^ . . .KI.LI = '*(blank), and 

(/) ^Sl{mu) U n (?) . . . == kat (?). . . . 

In MT. ^AS.ff AR is prescribed: for eyes, in Mmetu-^ghee (AM. 9, 
1, 10, 12): as ZJP.ZJD (powder) to be applied (?) with others, JM. 19 
6, 12: 50, 1, 3 (eyes?). Note for eyes with ' growing (alikam) 

fleshy in himetu-gheOy alone (AM. 16, i, 21), paralleled by nettle alone 
in honey (ib, 20), and cantharides with others (£^. 23). Sandaraca was 
prescribed in general for eyes, Pliny, NH. xxxiv, 55, but the parallelism 
of cantharides with ^AS.HAR in Assyrian texts similarly dealing with 
growing flesh in eyes, rather suggests that arsenic is used with the idea 
of its destructive powers. ^ In the same tablet (AM. 16,1, 25) ‘ If a man’s 
eyes are full of flesh and blood*, cantharides is one of the drugs pre- 
scribed, the equivalent of the expressed moisture of ‘wild beetles* 
which is to be applied by a kohl-stick to the eyes in Syriac (SM, ii, 100), 
for a disease called bar tdtitha (‘son of a grape-cluster’) or gugld. The 
simile of ‘grape-cluster’ suggests contagious conjunctivitis (purulent 
ophthalmia): ‘the state of the patient which is most likely to promote 
the development of the contagious form is that in which the conjunctiva 
is beset with the granular semi-transparent bodies, formed by aggrega- 
tions of lymph-corpuscles, known as ‘sago-grains’ or follicular aggrega- 

^ ‘Powder of lead*. 

^ ^Mirgiranu occurs Kil. iii, i, 21 (if a man is sick of SI, ‘gall’) he is to drink 
^me 4 r-gi-ra-nu^J§l martu) 'mergiranu and gall-plant" in beer : ib, ii, 69, | ^me- 
ir-^gi-ra-nu ina 10 iibiu iikari (‘one quarter of mergiranu in 10 shekels of beer" 
he shall drink) ib, ii, iii, 10, it occurs as variant for ^ararianu. The evidence which 
we have is that it is a drug used for ‘gall* in medicine, equivalent to a word which 
represents antimony in various forms (needle, powder, and perhaps ‘peg") and 
corundum and pumice, and, what may be of importance ^ini sd n(?)- . . • 
‘eye of . . This last suggests the parallel nuni {IGI.HA ‘fish-eye"), 
a word ‘fish-eye" having been taken to mean ‘pearl" in a tablet found by 
Woolley at Ur, in which it represents tribute from Dilmun (A. T. Wilson, 
The Persian Gulfy 28). ^IGI.HA occurs on KAR, 213, 2, with others ‘for favour 
of Anu" (cf. also 21) and in a receipt to be worn with others KAR. 202, ii, 21 : 
CT. xxiii, 34, 29. Certainly the form mergiranu is comparable to the various 
words for ‘pearl" in the Near East, margariteSy Syr. margdnitha (cf. margolitha) 
Pers, merwerid, Sanscr. maracata. Pearls were ‘formerly considered as an in- 
valuable medicine in stomach complaints" (King, PSG. 234), but particularly 
must we notice its use for bile (IB, 2046, where the method of dissolving is 
given). BMM, 106 says that the powder of the pearl is said to be highly stimula- 
ting, being used as an ingredient in prescriptions for heart disease, consumption, 
6cc. There would therefore appear to be some probability of mergiranu being 
margarita ‘pearl". Its connexion with ^AS.J^ARy as powder, would appear in 
Pomet"s description of the pearl (HD. 302) ‘The Ladies of Quality use the fine 
ground Powder of it, to give a Lustre and Beauty to the Face. They make of it 
likewise, with Acids, &c., a Magistery and Salt , , , but the best and only useful 
preparation of it, is the Powder well levigated". 

® In SM. ii, 90 and 94 are two instances of arsenic (‘yellow arsenic" and 
‘lamellar arsenic" [sfc]) prescribed in applications for eyes which appear to sug- 
gest only a mild ointment. 
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tioiis’ {DMA, 47S), and the modern treatment prescribed is to touch the 
whole of the palpebral conjunctiva with a stick composed of one part of 
nitrate of silver fused with four parts of nitrate of potash (ib.), Cantha- 
rides has, of course, the power of blistering. 

'^AS.HAR also for (cracked?) lips, with myrrh {AM. 23, 10, 7+26, 
8, g, PRSM. 1926, 63), with which cf. SM. ii, 668, green galls and 
arsenic for cracked lips. With SiM.BI.ZI.DA magically for success 
and plenty 213, iv, 16). 

Its equivalence with Sin-kadru (or e^kadru), as ‘the bright yellow 
collyrium’ suggests for the latter (if read Sin-kadru) ‘dull moon’, i.e. the 
colour of orpiment, from Heb. kddar ‘be dark, dull-coloured’, of sun 
and moon (cf. the disease SinAurmd {silurmd)) prob. the origin of the 
Heb. sanwMm ‘blindness’ {PRSM. 1926, 40). 

AS.HAR is used as a simile for the mineral named ^HU. LAH,HA : 
‘this mineral is like AS.HAR . . , this stone[’s name] is ^HU.LAH. 

. . . the mineral unto the palace [gives entry?]’ {KAR. 185, ii, 2). 
^HU.LAH. IIA occurs AM. 90, i, r. 5, to be brayed with four others 
(which are a form of cadmia, sulphate of iron, iron, and magnetic iron 
ore) to be anointed in cedar oil. 

Before we give a definite meaning to this drug ^AS.HAR (which is 
equated with orpiment, is called ‘dull-moon-(colour)’, not used in- 
ternally, but for eyes and lips; in powder; and, in magic, to turn back 
an enemy (as poison?)); we had better consider first the next two forms 
of arsenic. 

4(v) Asgiku, askiku, Mb karasi, ^GURUN.GA.RAS.SAR 
(^AS.GE^.GE^), a most interesting form, probably for 
native arsenic, with AS.GE4.GE4, arsenious acid. 

We have no connexion in the lists actually between this group and 
those minerals which we have taken to be realgar or orpiment, and hence 
our proof of its meaning lies in a different direction. 

^AS.GE^.GE^ {^AS.Gl.Gly in one form or the other (with AS 
or AS), occurs in MT. : as amulet (or sim.), with ^MUIl . AS . G 2 . GI, 
&c., for ‘the favour of the ruler (?)’ AM. 7, i, n 6: as one of thirty-four 
‘against all evil, the Hand of the Ox’ {SiM.BI.ZI being included) 
KAR. 213, 3, 19: as one of three for ‘a kindly finger (to be pointed at the 
man)’, ib. 4, 12: to be threaded and worn with others, including ^MUH. 
AS.GI, G 2 , against hair falling out, CT, xxiii, 34, 30, cf. KAR. 202, 
ii, 21 : on neck, AM. 46, i, 25 : 47, 3, n 31. For ears, in cedar oil with 
myrrh, ^ZA.G 2 N (carbonate of copper) and ^SIG^.SIG^^ (‘very yellow 
mineral’), AM. 33, i, 26. For eyes, AM, 85, 2, 7. Uncertain, AM. 29, 
4, r. 6. ZID . ZID ^AS. GE^. GF^4(powder) for ‘muscle of the temples’, 
AM. 19, I, 6. Uncertain forms (for ears), , . . ^AS.GEyGE^ with 
* ^AS . GE4 . GE4 ? on CT. vi, 1 1 , ii, 22, reading dS for at. 
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nikihtu (^liquidambar) in oil, 37, 2, r, 8: with others (?), in cedar 
blood, 4.^ 

MT, is not definite, therefore, that this is arsenic, since, although 
arsenic is used for eyes (p. 53), it does not appear in SM* for ears (al- 
though for mouth and nose, ii, 187: IB, 1100). But two points in other 
evidence are valuable: ^AS,GE^,GE^ is once used in glass-making 
(Appendix I, Sect. S, and OTC, 44, 137, sect. S) (arsenious acid is used 
for glass): and in the plant-name Asa foetida, {AH, 265), we find 
a parallel, in that the garlic-like peculiarity of the latter appears to have 
led the Assyrians to indicate a form of arsenic (^AS, GE^, GE^ by the 
same syllable AS with GE^, GE^ appended. ‘Arsenic compounds, when 
heated on charcoal, give a white encrustation far from the assay, and at 
the same time fumes having a garlic odour are emitted’ {EM, 284)- 

With some probability, therefore, we may for the moment connect 
^AS, G 1 , GI with a form of arsenic. We can next discuss the equation 
^GURUN, GA , RAS, SAR = inib karaU = mgM (v. ‘A’ 25 : 

‘D’ 16, placed in the lists after pyrites, green vitriol (decomposed py- 
rites), and the nodules of iron sulphide. Askiku certainly would appear 
to be a semitized form of AS, GI, G 2 , at all events at first sight. 

Inib karasi is undoubtedly ‘fruit (a grape-like form?) of allium porrim, 
leek’. As the Semitic equivalences stand, it can hardly be onion {bisru)y^ 
or garlic {Mmu), but ‘fruit of leek’, and must surely mean the bulb, 
which need not necessarily be described by the word isdu ‘root’ ; actually 
CT, xix, 50, 13-15 indicates two values for the ‘root’: 

13. VR{}).GA,RAS.SAR^is-dika-ra-^H 

14. ? . GA , RAS,SAR = is-di ka-ra-si 

15. NUMUN GA , RAS.SAR = zir ka-ra-si 

1 . 14 might, of course, be restored NUMUN ‘seed’. Indeed, the 
phrase ‘fruit of leek’ almost suggests allium cepa, the ‘bulb-bearing 
onion’, which bears a crop of bulbs on the stalk. However this may be, 
there are two qualities which the species of the allium have in 

common, which have bearing on our theory for arsenic, viz. (i) the 
odour of garlic, which arsenic gives off when roasted (which has already 
been noted in connexion with the AS o{ ^AS, GE^, GE^ above), and 
(2) the laminated form of the bulb, which coincides with Pliny’s ‘scaly’ 
of arrhenicum {NH, xxxiv, 56). Cf. PC, ii, 404 ‘Native arsenic . . . 
occurs massive, also in reticulated and stalactitic shapes, and of a curved 
lamellar composition, exceedingly like the layers of an onion. When 
fractured the new surface presents a metallic lustre, and a tin-white 

^ A seal can be made of it (j ^kunuk AS.GI , 01 ^ ADD, 993, i, 16, re-exd.). 
In ABL, 689 ^AS .GI ,Gi occurs in a broken context. 

^ Is . . .GA(}).RAS{}),SAR — hisru {Mat. 86, 7-8, 29) to be restored from 
. . .LAL.GA.RAS .SAR == hi§ru {CT, xix, 50, 12)? Note a poultice of inib 
GA.RAS.SAR for stomach trouble {Kii, ii, iv, 30), probably in this case the 
vegetable. 
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colour.’ Ar-Razi and Dioscorides (both quoted JR., iioo) speak of the 
lamination of arsenic, GE ^ . GE^ in ^AS, GE^ . GR4 may represent this 
lamination of arsenic: GE^=^ ekimu ‘to strip off’ (CJ*. xii, 48, 46), 
pardsum ‘to separate’^ (Thureau-Dangin, RA,, 1912, 77, i, 9): while 
G 1 , G 1 of ^AS» G 1 . G 1 may have the simple meaning of ‘one one’. To 
sum up /^AS.GE^ME^: the similarity of sound suggests the equi- 
valence asgiku (which is comparable to allium), and so, a mineral in 
laminated form, with a garlic odour (both properties characterizing 
arsenic): phiiologically we can compare the Arab, iakk, pi. sukuk 
‘arsenic’ with algiku {a^Mku). Moreover, the AS of AS.GE^,GE^ is 
comparable to the ^. 4 *§"plant, Asafoetida, also with alliaceous smell: the 
use of ^AS.GE^.GE^ in glass-making again suggests arsenic: and in 
ikf T., although the evidence is slight, we find it at least used for eyes. 
It should be noted, however (against MT., ext), that metallic arsenic is 
said to have no effect on the human system (PC. ii, 403), but cf, EB. s.v. 

The inclusion of asgiku, askiku alongside pyrites in syllabaries sug- 
gests that the arsenical property of mispickel, arsenical pyrites may have 
been recognized. The evidence is thus very strong that ^AS, GE^. GE^, 
asgiku, is native arsenic. 

From this we can go on to two other forms: 

4 (w) ZID.ZID ^AS,GE^. GE^ powder of arsenic, must surely be 
the suboxide, ‘fiypowder’; ‘metallic arsenic usually becomes coated 
with a black layer of suboxide, and sometimes the whole falls to a black 
powder’. (PC. 243.) (Cf. (?) p. 48, JxWf W[mf]). 

4 {x) ^MXJH .AS .GE^.GE^ is lit. ‘brain of arsenic’ which, at first 
sight, suggests the white mass of sheeps’ brains as exposed for sale in 
Eastern bazaars. Arsenious acid ‘may be artificially prepared by heating 
the metal in atmospheric air, when, being very combustible, it burns and 
combines with oxygen; the white vapour of arsenious acid formed, 
speedily condenses’ (PC. ii , 40 1 ). ‘The commercial article is white , trans- 
parent and glassy when fresh, becoming milky and opaque by exposure’ 
(PC. 244). Under the name of white alum, it is mentioned by the Greek 
alchemist Olympiodorus, who gives a receipt for its preparation from 
the sulphide by roasting in the air (Co//., 67, 68: TC, i, 613). ^MUH. 
ASiGE^, GP4 is used in late times in decorating a gold crown along 
with ^GlS.SlR. GAL{NK. 270, 37: KB, iii, 2, 119, 37 : VR, 63, ii, 37), 
which suggests a yellow: so also does the comparison of ^KA,SIG^ 
‘yellow ochre’: ahnu sasu kima ^KA.SIG^ u saM\rtm\ . . , ahnu main 
(surely thus, and not K A). AS . GE^^ME^ {KAR, 185, n ii, 9). 
Either there is a confusion between the various forms of arsenic, or, 
more probably, something similar to the modern ‘King’s Yellow’ (a 

^ Not necessarily instead of par dm \ paristu, CT. xxiii, 42, 17, is separated 
woman’. 
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mixture of arsenious acid and orpiment) was produced, or, in the latter 
case, there is a reference to the yellowish colour of the mass of arsenious 
acid when recently broken (PC» ii,4oi) . \f\MUH, AS. GE^ . GP^occurs, 
GE, ix, vi, 32 : for use in MT, sec ^AS , GE^. GE^. There is a longer 
form ^MUH.AS.GI.GI (read thus for HU) di-gi-li used by Sargon 
(Oppert, Gde. Ins.y 142), probably as a paint, the digili perhaps being 
comparable to the Arab, dajala ‘smear on tar’, and even (in II) ‘gild’, 
presuming that it has nothing to do with eye-sight, as collyrium. 

To sum up: there is a long series of words, compounded with 
GUSKIN ‘gold’ and SIG^ ‘yellow’, which may be identified with the 
sulphides of arsenic, realgar, and orpiment, respectively, having various 
de&itions such as ‘gold paint’, BpUy lerUy damatu (‘blood colour’), kalu 
(yellow ochx€) y sarhru (rouge), illur pdni (‘face bloom’), &c. (see p. 46). 
Natural arsenic appears to be ^AS. GE^. GE^ or ^AS. GI. g 1 , made up 
(a) of a base AS, which is the same as the ^AS ‘asa foetida’, which, like 
arsenic when roasted, has an alliaceous smell, the same similarity being 
obviously indicated in the synonym inib karasi ‘fruit of leek’, with its 
lamellar composition, and garlic-smell: and {b) of the characters GE^. 
GE^ or Gl.Gly both of which suggest the lamellar constitution of 
natural arsenic: ZID . ZID AAS .GE^.GE^ is probably the black ‘fly- 
powder’. It is expanded into ^MUH.AS. GE^.GE^^ ‘brain of arsenic’, 
i.e. the white mass of arsenious acid, sublimated from the natural 
mineral (used in some way for gilding). ^AS.HAR (definitely ^AS. 
HARy although there may be a confusion between ^ AS. EAR and 
^AS .MURy No. 4 (2/)) is equated with ‘orpiment’, and from a synonym, 
Sin-kadrUy would appear to be of a dull yellow, and is used for eyes, and 
not internally: certain equivalences, such as ^LlS. A . BAR (see No. 12, 
(<2) I {d)) ‘needles of antimony’, rather suggest a similarity with the 
lamellar natural grey arsenic, as against the yellow orpiment, which 
make an exacter definition for this last difficult. 



5-13. THE METALS 


5.' Gold. 6. Silver. 7. Copper. 8-1 1. Iron. 12. Lead 
(and antimony). 13. Tin (and lead). 

5 (a) flurasu, GUSKIN, gold. 

5 (b) §ariru, AN ,TA.SUR.RA, red gold. 

5 (c) Pasaliu, gold leaf(?). 

5 (d) Zal^alU, gold leaf(?), overlay(?), or perhaps electrum. 

5 (e) Other forms. 

5. Gold 

5 (a) Hurasu, GUSKIN, gold. 

GUSKIN, i.e. Ktl. GI. which may perhaps be ‘the heavy bright’ 
metal, if we may compare the GI in ^KA,GI,NA, haematite; hurasu 
has long been compared to the Heb. hdrus^ and the Greek 
probably from a root hardsu ‘be yellow’, Syr. }Pra\ Perhaps one of the 
earliest occurrences of the word is to be seen on the (almost picture) 
tablet in Barton, UMBS. ix, i, iii, 4 (see Langdon, Pictogr. Inscr,^ 
No. 264), but from the discoveries in the Royal Tombs at Ur gold 
working must have been begun long before the end of the fourth 
millennium, before we have any record of the word in writing. 

Gold was found in Aralu (perhaps intended for humour, ‘Hades, the 
Underworld’, ii R. 51, i~ii, ii: cf. hurasu hinut ZU.AB^ KAH* 75, 
25: and see 5 {b)^ sariru): gold dust was brought from Hahu (Gudea, 
ISA. Ill, 33, according to Sidney Smith, EH A. 99, it = Cilicia): 
according to Hittite sources, from Birundummeia (KS. iv, 80 ; KTB. iv, 
I, and KUBD. 2, 35). Tushratta of Mitanni asks Egypt for more 
gold {TA. No. i): Tigl. Pil. Ill (745-727 b.c.), describes Sikraki in 
Media as ‘of gold’ (la hurasi^ ii R. 67, 32): in Persian times gold came 
from Saparda (Sardis, the Pactolus), Scheil (MM. 4 P. xxi, 8): nowadays 
from N. and NE. Armenia (but sparsely) ; between Van and Urmia, 
G., fig. 8; from N. Persia; and from Yemen in Arabia (G. 67, 69, 53: 
Mactear, TIMM. 1894, 26: and Schofip, PeriphSy 160, quotes Glaser 
(Skizze) zs having located ten Arabian goldfields); and the Sudan. 

The ancient method of mining gold is described in AEML 186: in 
the case of alluvial gold, the sand or gravel was washed in running water 
which carried off the lighter material, leaving the heavier gold. Agathar- 
chides (ib.) says that in Egypt in the gold mines the quartz was broken 
up with fire, and then by hand, and the detached rock then crushed in 
mortars to the size of peas, and ground to fine powder in mills, the 
powder then being washed. I have myself seen numerous ancient 
handmills lying about near the mines at Gab^t in the Sudan, great 
stones, as much as a man can lift, showing in the upper part the traces 
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of circular grinding 1908,36). (Cf. also Gowland, Anthr, 
1912, pL xxvii). 

The two colours of gold are given as GUSKIN.HUS ,A (red gold) 
and GUSKIN.SIGf^ (yellow gold) in a charm against the wrath of a 
man’s god and goddess 213, i, 15). 

The former occurs in the reign of Shulgi (Scheil, RA. 1920, 212), 
and Ibi-Sin (Legrain, RA, 1933, 123), and is common in later historical 
texts: in MT., in rituals, AM. 17, 2, 4: 71, i, 19: 90, i, 5: 91, 4, 3. 
GUSKIN.SIG>^ is comparable to the arku ‘yellow’ of ‘U’ 12. (For a 
shekel pitka hurasiy see Nbn. 195, i: for a wedge, lisanUy ib., 331: 
S. 1341, Bezold, Caty 1480). 

The Assyrian chemists appeared to know the effect of an infinitesimal 
amount of gold used in glass making, to make coral (i.e. red coral, 
doubtless ruby-glass), the same as the Purple of Cassius, which was 
not supposed to have been discovered until far into our era (see Appen- 
dix i, Sect. DD: OTC. 32). This, of course, suggests a knowledge of 
aqua regia (see Introduction). 

5 {b) Sariru, AN.TA.SUR.RA, red gold, 

Cf. GUSKIN.HUS.A above. Sariru = ‘gold’, ‘U’ 17 and ‘W’ 13. 
Sariru ruHu ‘red sariru^ is described as nabnit Aralli epir saddisu (‘the 
produce of the Underworld, the dust of its mountain’ K. 2801, r. 36, 
Meissner-Rost, BA. iii, 295 ff.: cf, KAH. 75, r. 14). It may, however, 
be distinct from hurasu: cf. ii R. 58, J, 66“7, {sarpa hurasu sariru). 
A ring is made of it {unki sariri ( !), iv R. 26, 7, 38-9), and it is used 
from Sargon’s time onwards in offerings {Khors. 167), to make lahmi^ 
colossi (Esarh., KAH. 75, 24); booty from Elam, aforetime captured 
by the latter in Babylonia (Ashurb. vi, ii, and used for decorating 
chariots, ih. 23); used by Nebuchadnezzar for the ship of Marduk 
{EIH. i R. 53 ff. iii, 10). In incantations, CT, xvii, 39, 50: iv R. 18, 
46,6. 

5 (c) P^allu, gold leaf (?). 

‘U’ 15 == gold. Possibly akin to Bji. p'Mldy textura, Senn. speaks of 
pillars with an overlay (ihzit) of p. and silver {CT. xxvi, 39, vi, 37), 
and a couch clothed {lithusat) in p. {BS. 36), and Asb. of a couch 
(Cyl. C, X, 38). Cf. umallu paMlu sa habbilu . . . (Meissner, ZA. 1895, 
18, 249). Are we to consider here: ^ mana hurasi basalaniy TTC. ji: 
and the Cappadocian f manam hurasam pd-sa-lam sa ha-ra-an a 4 im 
{CC. 19, 2 )- i 'fnanampd-hAam{^. 30, 30): and particularly | manam 
haspam pd-sa 4 am {ih. 22, 31)? Since it is used in the Cappadocian 
texts as an adjective to both gold and silver, this, coupled with its 
Assyrian use as an overlay, suggests the meaning ‘overlay’, which the 
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later syaonym ‘gold’ would allow us to presume iudicates ‘gold-leaf’. 
Layard found thin gold leaf on ivories and bricks and under a great 
throne or altar at Nimroud {Nin, ii, 417). 

5 (d) Zahalu, gold leaf (?), overlay (?), or perhaps electruiUo 

Tigl. Pil. Ill (eighth century) sheathed doors of cedar and cypress 
with zafialu and ib-bi (ii. R. 67, 79). Senn., after casting colossi of eru 
(bronze) with clay moulds, like half-shekel pieces (see p. 62), says ‘colossi 
created of bronze, of which two were clothed with zahaM (King, CT, 
xxvi, vii, 20). Esarh. adorns the shrine of Ashur, which his ancestors had 
made of burnt brick and adorned with zahalu,'^ with 180 talents (nearly 5 
tons) of Umaru (KAH. 1,75, r. 2), In the time of Asb. the weights are given : 
e.g. 50 Mlti zahalu ihbu agurri aptik-ma ‘I made 50 talents of shining 
zahalu for (?) burnt brick’ (Cyl. C, x. 24) and ‘the shrine of Sin, my 
lord, with 70 talents of zahalu ibbu u\lahbis'Y (Streck, Asb, 32). 
He carries off from Egypt two obelisks cast (pitik) in (of) zahalt ibbi 
of 2500 talents weight (something less than 70 tons) which may be 
either solid, or merely overlaid with electrum on stone (Rassam Cyl. 
ii, 41). Nbk. (EIH,-Ins, iii, 60 (i R, 53 ff.)) makes the bulls at the 
gates shine brightly with zahalu, and Nbn. makes his colossi of the 
same (v R, 64, 14, b). 

It is thus a material {a) for coating wood, bricks, and bronze colossi: 
(b) connected with obelisks. There have been several suggestions ; 
BS. 35, adducing the throne from Nimroud covered with bronze 
overlay {Nin. and Bab,, 198), suggest orichalcum (but also ‘Rotgold’, 
ib, 15): cf. MA, 277, comparing Bih, zahala, aeruginavit. But surely 
bronze colossi will be coated with something more valuable than 
orichalcum, and again, it is noticeable that gold leaf (as has been already 
mentioned in 5 (c)) was found by Layard in the NW. palace {Nin, ii, 417). 
Orichalcum is prop, brass (7 (h)), and we already have elmesu for this, 
never given in connexion with zahalu in the lists. In Egypt electrum 
was used for coating wooden objects, such as furniture and sarcophagi: 
gold was largely employed for gilding objects, generally wood, but 
occasionally bronze, and even stone {AEM, 86, 93). It cannot, however, 
be said that there is anything very definite on which we can rely to 
settle the exact meaning of (or difference between) pahllu md zahalu, 
Ibbu, for instance, suggests electrum (which was a natural alloy with a 
light colour, passing as silver when the silver content is hi^, AEM, 
84). Cf. the XevKos xP^crds of the Lydian coins {Herod, i, 50). Abp. 
apparently overlays wood with an alloy of [- 4 iV] . NA and red gold (see 
No. 13). 

^ Translation uncertain, owing to a break: it might be ‘which the kings my 
fathers had built of burnt brick, its sheathing with 180 talents of Umatil 

I caused to make*. 
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5 (^) Other forms and synonyms of gold, 

(i) SaBu, II : ‘W’ 10. Formerly translated ‘white marble’ (Heb. 

Pinches, MA. s.v.) : Meissner (Beitr, ii. 67), connects the alchemists’ 
value ‘gold’ for Syr. samsa ‘sun’: ‘with ttrz saBi u ahni an overlay of 
gold and stones’ I clothed (iVAT. 128, 6: cf. ih, 158, 30): pM MB, a 
golden axe 168, iii, 37). Meissner quotes ii. R, 67, 82, atman 

iasE nisikti abnS, a building of gold and precious stones. Scheil {MMAP> 
xxiii, 141) uncertain: 4 zumhu gadu taktimisunu 2 taritu u saBu TAB, 
BA, (2) ArkUy ‘U’ 12, i.e. the ‘green-yellow’. (3) Zuzu, ‘U’ 13 : ‘V’ 10. 
Johns {ADD, ii, 290) compared Syr. zuzy a coin. (4) LigtUy ‘U’ 14, 
probably Syr. laggethdy patina, lanx (cf. zalhuy below). Tukulti- 
Ninurta took ten manas of hurasi liEg-^tu from Hindana (middle 
Euphrates (Scheil, AnnaleSy 18, 76)^ (5) Saiduy ‘U’ 16, from sdduy to 
shine. {(>)MagUy ‘U’ 18. (7) MtsUy ‘U’ 19: ‘V’ 3. (8) Dalbu, ‘U’ 20: 
‘V’ 4. (9) Daialuniy ‘V’ 5. (10) Anaku, ‘V’ 7: possibly, as Johns thought 
(ik) connected with lead (from its weight?), (ii) SAL. LA, ‘V’ 9. 
Probably no connexion with, multaspu (No. 72). (12) ZalhUy ‘V’ 11 = 
‘gold in Shubarti’, with which Johns {ib.) compared Syr. zlthiy patinae, 
with which the next coincides well. (13) Airahi ‘V’ 12 = ‘gold in 
Shubarti*, connected with arhu ‘scale’ (as in copper, No. 7 {b)) (not 
to be emended to zarahiy as Johns, ib,). (14) SdmUy ‘W’ ii, lit. ‘the red’. 
Sargon receives sdmu rtissu ‘ruddy red’, as tribute from the Temple of 
Haldia (iJC. 59, 371): Clay, UMBS, ii, 2, No. no mentions J^urasu 
sdmu: probably also AM. 17, 2, 4 {^sa^-a . . .). (15) SakirUy ‘W’ 12, 
probably the hurasu sagiru of HC. 58, n."*^, where Thureau-Dangin 
explains it as identical With sagrUy comparing Sargon, Ann. xiv, 42: 
HBL. 1 14, 18-19: ADD. 222y r. 6: 260, edge 3: 1141, 41: OLZ„ 
1905, 1 3 1, 21. The comparison with the Heb. zdhdbh igdr was made 
long ago {MA. 758), but ‘shut up’, and so, ‘rare’, can hardly stand. 
With so many references to ‘red’, cf. Syr, s^kary ruhrum fecit. ^ (x6) 
GUSKIN.SAR.DA ‘with alloy’, 3rd dyn.’ of Ur (Legrain, RA. 
1933, 125). (17) GUSKIN.SLSA {ib.: ‘rectifie’, Shulgi, Scheil, RA. 
1920, 211). (18) Hurasu sadt ‘mountain gold’, Nhk. 280, 6. 

6. Silver 

6. Kaspp, KUBABBAR, sarpu, sUver, 

KUBAlBBAR = ‘white brilliance’. It came from Sarm (ii i?. 51, 
10): ‘the mountains’ (Gudea, ISA. 157, xvi, 21): Sargon of Agade 

^ It may be worth suggesting that some of the words on the above list have 
the appearance of slang: ‘the red*, ‘the yellow*, ‘the shiner*, ‘the circulator* 
{daidlu)y ‘lead, tin*, for which our ‘yellow^boys*, ‘shiners*, ‘ready* (for money), 
and ‘tin* (used in England at various times when gold was in circulation) suggest 
themselves. 
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says/[Enlil] gave him the upper land, Mari, Yarmuti, Ibla, as far as the 
cedar forest and the silver mountains’ (Poebel, UMBS, iv, i, 178), 
which must be the silver mines of Keban Ma'den : Shalmaneser III 
speaks of ‘Tunni, the mountains of silver, Muli the mountains of 
alabaster’ {KAH. 30, iii, z): Sargon II brought it from Musasir (N. of 
Assyria, HC» 352). Manishtushu carries his rapine ‘as far as the silver 
mines’ (Awrf KtJ) (Poebel, ib, 206.). In Persian times it came from 
Egypt (Scheil, MMAP. xxi, 8, 28). It is found to-day in the mountains 
S. of the Black Sea {G, 67-9): the mines of Keban MaMen (argenti- 
ferous galena, botryoidal corneous silver, white carbonate of lead, 
sulphate of copper, arseniate of lead, diallage, serpentine, A. 19, 279): 
and Denek Ma'den {Tr, i, 153). ‘Eventually* {AEML 206) ‘silver was 
obtained from argentiferous lead ores.’ Lucas {ib. 205), thinks that in 
Egypt and W. Asia there were alloys of gold and silver, so rich in silver 
as to be silver-white, and it was these alloys which constituted the first 
ancient silver. (For analyses of early Babylonian silver see UE. ii, 293.) 

The word KUBABBAR occurs on a pre-Sargonic tablet {HRET. 
12, No. 2). The silver vase of Entemena is said in its inscription to be 
made of Kt.LAH.RA (Heuzey, RA. 1897, 35). | (mana) of Ktl. 
LAH.ffA mentioned (Shuruppak, Thureau-Dangin, 1907, 149, 
cf. 142). Cf. TDT. 1091, &c. Johns {ADD. ii, 277) quotes the common 
epithet of silver, LAHy misu, lit. ‘washed’, as probably ‘refined’, but 
exactly what the process (or meaning) was we cannot say, but see 
Copper, No. 7 (c). Silver in pieces (ore) kaspi sibirti (cf. copper, 7 (a), 
and under the iron oxides, 8 (^), i. 10, ^LAGAB .KAMI ,NA) 
(Budge, ZA. iii, 1888, 220, 25). Kalu ‘roasted’ is applied to silver in 
late Bab. times (Dhorme, RA. 1928, 55, 67). Sarpu comes from the 
verb sardpUy in ii, i, ‘refine’ : kima sarpi mrrupi ‘like refined silver (may 
he be bright)’ iv R. 4, iii, 40-41 , and this adjective is used in Cappadocia, 
kaspuzarubam{i^mw[iZy 6 sh.€kt\^yTTC.yi.^ 

Ginnu (Johns, ib. ‘standardized’, following iIPKB. ‘normiert’) occurs 
as an epithet of silver (late Assyrian, ADD. 612 and subsequently late 
Babylonian): ix| siMu kaspi sa ginni {Dar. 117, i): J2 mana kaspi $a 
ginula nadanu u mahan{ib. 134, i : cf. 147, 2 : 170, 2): 12 {?)Mklu kaspi ia 
ginnu sa ina i siklu pitka {ib. 294, i) J5 siklu kaspi ia ginnu sa nadanu u 
maJiari (ib. 334, i): 2 mana kaspu pi^{u) nuhhutu ina i siklu pitka sa la 
ginnu {ib. 41 1, i), and for la ginnUy 2 mana 3 nklu kaspu pisu sa ina 
siklu pitka nuhhutu la ginnu {ib. 333, i): 2 mana kaspu pisu nuhhutu ina 
I Uklu sa la ginnu {ib. 411, i). (See Hrozny, BA. 1902, 546.) 

On the possibility of certain roundels being coins, see S. Smith, 
A Pre-‘ Greek Coinage in the Near East? {Numismatic Chron.y Fifth 
Series, ii, 2-1 1 : Early Hist., 395). There is no doubt that in the time 

^ Add, as uncertain, KUBABBAR. ME. A ?== kasptt{}) . . . and sip-pa.- . . , 
(Langdon, RA. 1917, 77). 
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of Sennacherib (705-680 B.c.) half-shekel pieces were cast: King 
(CT. xxvi, 25, 16): 'according to the command of the god, I fashioned 
moulds of clay, and poured bronze (era) therein, as in casting 

half-shekel pieces {M pitik \ \ for the possibilities in the 

late Bab. contracts for one-shekel pieces, see Introd. § 9. On istatir- 
ranu as 'stater’ see ADD, ii, 285 (time of Antiochus iii): istatirri^^ of 
Alexander, Clay, Legal Doc,^ 35, No. 84. 

7 . Copper 

7 (a) Eri2y URUDU; siparruy ZABAR; copper and bronze. 

7 (6) (i) URUDU,ZA,Rl,INy zarinu, kurnu, probably orichalcum. 

7 (b) (z) Siparru (eru) ar]iu, copper scale, copper oxide. 

7 (c) Mesiiy URUDU. IlU.LAil,^ Ay Whed’ copper. 

T{d)mi erty A.DAN.URUDUy ‘gum of copper^ probably Pliny^s 
chrysocolla. 

7 (e) SiiJ^tUy ZABARt DUB, EMEDUBy verdigris. 

7 (/) Tuskuy tuSM {SiJ.HjE})y spodos, oxide of zinc. 

7 (g) LuMy luliitUy (luludanitu) pompholyx, oxide of zinc. 

7 (k) Elme^Uy elmuiuy Stl .UD .AG .{GA) brass. 

•7{i)Eril BE Sa ka^karu ikkaUuy ZID .URUDU .NI .IW .Ey ‘Roasf 
(or, improbably, ‘old’) ‘copper which the earth has eaten’, ‘dust of 
copper eaten’ (tutty, or aes ustum ?). 

7 {i) URUDU.A.EN.DAy ? 

7 (a) Erd, URUDU; siparru, ZABAR; copper and bronze. 

Originally eru was ‘copper’ and siparru ‘bronze’, but siparru has 
become copper by the time of Sargon II {HC. 57, quoting Winclder, 
AOF, 1, 160, and 548), objects such as daggers, lances, and bowls being 
erii {HC. 62, 63).^ Native copper was called URUDU. SAHAR. 
HU .LAH .HA{— ‘copper+dust+washed’) — w-ftAwr-n, ‘what comes 
out of the mine’ ('S’ 28: Langdon, RA. 1917, 77) (see URUDU. 
HU .LAH. HA, 7 {c)). Cf. Pomet: ^Copper is taken out of the Mine in 
Sand, and in a Stone, almost like that of Iron; and after it is wash’d 
and purified from the Earth mixt with it, it is cast into Moulds’ {HD. 
336). Another word apparently for copper in the raw is siparru Ebirtu 
(3600 talents, ‘morceau (non fa^onne)’), Thureau-Dangin, HC. 369, 
comparing ZA. xvi, 362, n. 2, and 1908, 123, n. 6: in an omen 
‘When Ktl.FAD. DU slparri . . {CT. xxxviii,9, 6: /. 5 gives ‘When 
Ktl .PAD DU (i.e. Ehirtu) US . . following one for A.GtiG 
‘lead’: cf. Ebirti (No. 6). URUDU. S AH AR.LAL (= SU-^ku, 
i.Q. millaku}, 29) since LAL has the general sense of ‘binding’ 
suggests ‘bound copper dust’, a natural lump, ingot? Similarly 
URUDU. S AHAR.KI zxxd URUDU . SAIL AR.SU, both = 
the Syr. /<2OT, massa, must be the same {ib. 30, 31), and probably 

^ For ORUDU", copper, about the middle of the third millennium b.c., see 
Contenau, RA. 1915, is-zo: ITT. 6700: on copper as a method of payment, 
Thureau-Dangin, i?^. 1907, 148. 
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URUDU .TIL»LA^ ^ViYing copper’, one third of a mana (Scheil, 
RA, 1921, 51, 17). ^URUDU.{G)IRA ‘male copper’ occurs MT*., 
AM, 7, 1, 10; 12, 4, 4: and in an amulet KAR, 213, ii, 19, 20. ZABAR 
T 7 dm ‘red copper’ was the material of four (statues) of GUD^ son of 
Shamash, made by Senn. 145, 18: KAVL 74, 7: KAH, ii, 124, 

18) and a drum {Luck, 149, 9). Of uncertain meaning are eram watt am 
ziiA eram maziam (Cappadocian, CC, i, 5 and 7). On eru npku and 
iapku see HC, 400 and 403 (‘coule’), ‘The first product of the primi- 
tive smelting of copper ore was a spongy mass of metal, incompletely 
fused and containing extraneous matter; this was hammered with stone, 
to liberate the cinders and bits of unreduced ore, thereby obtaining 
a lump of impure metal, which, as was learned ultimately, could be 
refined by being returned to the fire and re-melted’ {MAM, i, 116).^ 

AEMI, 169 describes the method probably adopted by the ancient 
smelters in Egypt, The ore, after extraction by flint tools, was probably 
crushed, hand-picked, and then smelted, being mixed with charcoal, 
in a heap on the ground or in a shallow pit, to which a simple form of 
forced draught was applied. In Persia, in the country districts, where 
copper is plentiful (Mactear, TIM, hi, 1894, 21) in the case of the sul- 
phide ores, after hand-dressing, the ore is roasted in a mud furnace 
which forms a cone of about 7 feet in height, in which are air-holes. 
At the bottom is an opening closed with a door, through which the ore 
can be drawn and the draught regulated, about 35 per cent, of fuel being 
required. The smelting is carried out in a small blast furnace (about 
18 in. depth and 9 in. diameter {ih, 24)). Note also, YT, 103: ‘the 
workmen [at Arghana MaMen] , . . scrape about among the old work- 
ings till they can fill a basket with ore, which is then roasted in the open 
air, and smelted to a very impure “black copper” ’. Copper came in 
ancient times from Magan (ii jR. 51, iii-iv, 17: see Lenormant, TSBA, 
1878, 347): ten manas from Magan {ITT, ii, 2864, jp. 3), with reason 
identified with Oman and the Arabian side of the Persian Gulf (see 
Langdon, CAHA^ 416), borne out to a certain extent by Peake, who 
pointed out that analyses of samples of copper ore from Anatolia, 
Persia, Cyprus, and Sinai, which contain no nickel, eliminate these 
localities as possible sites for Magan (since nickel is one of the usual 
components of Sumerian copper), while at Jabal al-Ma'dan in Oman, 
inland from Sohar, old copper workings are still to be seen, and the 
ore of these mines ‘much mixed with other minerals’ does actually 
contain 0.19 per cent, nickel {Antiquity^ 1924, 452). It is, as he says, a 
curious coincidence (probably not of any great value) that about 
35 miles SE. of Jabal al-Ma‘dan is a village called Makanyat. This, 

^ At what point does become dbwww ‘strong coppeP, ‘S’ 24? For 
URUDU,NIG,KALAG,GA m see Gximey, AAA, xxii, 1935, 85 (cf. 
Dhorme, 1911, 60). 
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however, is somewhat discounted . by Dr. John Evans having later 
reported copper ores containing nickel and manganese from Sinai 
{VE. ii, 287). The adjectives applied to copper, Makannu, Dilmunu 
{d. ABL, No. 458), Melukhu (see ‘S’ 32 ff.) certainly press the claim of 
the Persian Gulf as the chief provenance for Sumer. The Cappadocians 
in the north drew it from Haburata {erum Haburataium, and cf. erum 
Tismurnaium^ KK, 5, 10), and in the Hittite texts URUDU >ZABAR} 
came from Alasia (Cyprus, KS, iv, 80, 39-40). Even Gudea brought 
it from the mountains of Kimash, supposed to be N. of Assyria {ISA, 
III, 22), not improbably the mines of Arghana Ma'den (copper, 
copper pyrites, asbestos, jasper, calc-spar, EE. ii, 355: Narr, 523: 
A. 273: FT. 86: W. W. Smyth, Quart, Journ, GeoL Soc, 1845, 334) 
(Layard notes it at Tiyari in the Valley of the Zab {Nm, i, 223)). 

Among the analyses of copper objects as made by Dr. C. H. Desch 
(Scheil, RA, 1930, 188)^ are: a dated Susian copper axe (Adda-Baksu, 
contemporary of Sumu-abi), before corrosion, as he suggests, 96*60 
per cent, copper, 0*45 per cent, nickel, 2-90 per cent, iron: a hoe, from 
its inscription perhaps older than the preceding, 98*5 per cent, copper, 
0*12 per cent, nickel, 1*34 per cent. iron. An axe, also from Susa, 
analysed by Dr. Desch (see Contenau, Manuel, i, 56), was 99-12 per 
cent, pure copper, and similarly the core of a dagger (?) from Eridu, 
analysed by Dr. A. Scott and Mr. Padgham was 99-4 per cent. {Arch, 
1919, 144). 

The earliest settlements in Mesopotamia appear to have been without 
copper (Ur, Erech, Al-'Ubaid, MAE, 141: Nineveh, AAA, xx, 1933, 
145; only five pieces of metal altogether found at Arpachiyah, Iraq, 
1935, 24), At Ur a spear head occurred just above the ‘Flood’ deposit, 
practically of pure copper; and thereafter, in the Jemdet Nasr period, 
copper bowls are fairly numerous (Woolley, A,J, 1934, 369). At 
Nineveh a small piece came from the bottom of No. 3 stratum, with 
about 20 feet of occupation-debris below it. Much time must surely 
have elapsed between the first primitive working and the rich amount 
and skill shown in the IM.DUGUD stele found by Hall at Al-'Ubaid 
(not later than, let us say, 3000 b.g.; cf. HMTJ, 40): at Nineveh, for 
instance, was a hiatus of 30 feet between the lowest piece of copper 
found and the next later (depth MM. 27), almost pure, with i per cent, 
iron, a tanged lancehead, corresponding to the Jemdet Nasr period.^ 

But the use of tin in making bronze has given rise to various theories 
about early Sumerian connexions with other centres. Plenderleith 

^ Cf. URUDU.ZABAR, ITT, 6700. 

® For earlier analyses of De Sarzec’s copper, v, HS, i, 391. 

^ ‘We have reason to believe that folly two millenniums separated the first 
use of hammered copper from the beginning of true metal culture’ {MAM. i, 
109). 
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explains {UE. ii, 388) that the ores of copper and tin do not usually 
occur together, and consequently we have to seek for the provenance 
of Sumerian tin elsewhere than where copper is found. He quotes 
Dr. Rickard’s theory that the ores were not smelted at Ur, but that the 
metal came from the Caucasian Highlands, a view maintained by 
Franlrfort {AJ, 1928, 233), who considers that the Sumerians before 
3000 B.c. were in close touch with an important centre of metallurgy 
somewhere south of the Caucasus. Whether this was so after the 
discovery of bronze is problematic: but the evidence from Nineveh 
and Arpachiyah seems to show that, until the introduction of tin, this 
was unlikely. It would be a curious thing if the Sumerians, those masters 
in copper-working, had been able to tap the resources of the distant 
north in prehistoric times, while Nineveh and Arpachiyah, much nearer, 
had no such metal-working association. It should be noted, however, 
that zinc and tin are found in Persia in the Kuh-i-Benan ((?. 69), and 
farther NW.: C)xilde{MAE. 187) suggests that Drangiana, mentioned 
by Strabo, was probable for tin, and Gowland speaks of the ancient tin 
workings in Khorassan {Journ, Anthr, Inst.^ 1912, 252). Wainwright 
{JEA. 1934, 29-32), shows that a likely source of tin and bronze was 
the Kasrwan district of Syria (NW. of Beyrout), where both tin and 
copper occur (quoted AEML 213). 

Bronze is consequently our next consideration. We have already 
noticed the confusion between eru and siparriiy and in this connexion 
must be mentioned the inexact use of other words, such as anaku, tin, 
but sometimes lead, and abaru, lead, but as LIS.A^BAR ‘needles of 
lead’, antimony. In point of fact there is no proper word for tin, and we 
find Dr, Rickard suggesting that it is uncertain whether the Babylonian 
ever smelted the ore for bronze at all at Ur, where there are no mineral 
resources, and that, as the variability of tin in Babylonian bronze is so 
great, it may have been accidental (quoted UE. ii, 288). But Dr. Con- 
stance Elam (ib,) will not agree: ‘traces of tin might be inadvertent, but 
scarcely as much as ii per cent’. Plenderleith (ik) goes on to say that 
‘to obtain results by the smelting of a mixed ore which could in any way 
compare with those obtained at Ur, it would be necessary that the ore 
should be mainly copper in an oxidized form such as malachite contain- 
ing widely varying amounts of tin, more than a trace of nickel, variable 
small quantities of lead and iron, but no sulphur, phosphorus, &c.; 
that such a mixed ore was available in quantity to the Sumerians or ever 
existed in the East is at present entirely a matter of speculation’. 

What is important to notice is that Plenderleith (UE. ii, 285) says that 
the artifacts of the Royal Cemetery of Ur (V. 3500-3200 b.c.’) show 
undoubted incrustations of tin-bronze, but that about 2700 b.c. a period 
set in when bronze began to be used less frequently. Since bronze, 
as he says, was much easier to cast than copper, he suggests that the 
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reason' for this change may have been that the supplies of ore ran out^ 
or that the supply of tin was cut off (cf. also MAE. 187). 

The proportions of copper to tin are given by Nhn. 471 as | talent ^ 
5 manas, | shekel of copper to 4 manas, 5 shekels of tin (i.e. about 
8| to i), for making bronze, which is almost exactly the bronze from 
Nimroud (9th cent., Nin. and Bah. 670): 

Copper. . • 89*51 89*85 88*37 

Tin . , . 10*63 978 1 1 *33 

and not far different from that of the Royal Cemetery, Ur [UE. ii, 290): 


Copper . 

. 84*18 

85-13 

85-01 

Tin 

. 12 

1178 

14-52 

Nickel . 

. 2*2 

0*25 

Tr. 

Lead 

. 1*62 

1*13 

0-47 

Iron 


1*71 



Incidentally the value of bronze about the end of the third millen- 
nium was I shekel of silver for 2 manas or 2J manas of URUDU 
{TUrk. 7). 

7 (b) ( 1 ) URUDU.ZA.Rf .IN = SU-nu (i.e. zarinu) and 
k(g)umu, probably orichalcnm. 

‘S’ 25, 26. Kurnu may be cognate with Syr. Erdtiy a form of tin 
mixed with lead, or with kWin, aes ustum. A full discussion of zarinu 
= orichalcum will be found on p. 265, since my identification was made 
too late to print here ; briefly, zarinu^ specially connected with copper, 
is used to make a ‘gold’ crown which tarnishes, ‘gold^ dishes may be 
made of kurasu $a zarini^ and its equivalence with hirnu suggests an 
alloy. The Syr. zarina ‘a yellow earth from Armenia’ suggests the 
Mossynoecian calamine for making brass. 

7 {h) ( 2 ) Siparrii(eru) arbu, copper scale, copper oxide. 

Both copper oxides are used in the Assyrian Glass texts of the 
seventh century the blue glaze is made with the black oxide, 

(no name is given for this oxide apparently): and the red glaze from the 
red copper suboxide, the latter being, as we should expect, included 
in siparru arhu ‘copper scale’ (‘copper of scale’, or ‘scaly copper’). 

{a) Directions for making the black oodde for blue glass. 

Appendix i, sect. C. ‘Thou shalt put 10 mana of copper (er^^*^) 
into a clean melting pot: put it into a hot reverberatory furnace:^ keep 
a fierce, smokeless fire burning until the copper is of a dull red (iras^su). 
Thou shalt break up (and) crush 10 mana of zuku-ixivA thou shalt 

Since my previous publication OTC. and Zimmem’s in ZA. 1925, I have 
been able to add to the text. 

® Kuri sa dakkannt immeti i seQ Intmduction on the subject of the Furnace. 

3 Zw^iJ-frit, a simple glass, of which the components are uncertain (Appendix 
i, Sect. D). 
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open the furnace door, put down the frit (into the furnace) and let it 
lie on the copper {ert^ singular) until the frit is used up {im-ti-e-may ; 
thou shalt close the furnace door until the copper and the frit 

have fused together and until they have become [one *metaF] : thou shalt 
agitate^ (it) three times with the rake:^ thou shalt settle (?)^ (it) (with 
the rake), and shalt observe ; if the ‘metaf takes on the appearance of 
*boiled wine’/ 'the metal* is boiled with the copper/ thou shalt pour 
it on the brick: its name is 

(h) Directions for making the red oocide of copper for red glaze. 

Sect. N+0. 

'If scaled copper^ is for [thee to make], lo mana of ahusa, lo mana 
of . . . -mineral (sand (?)) thou shalt put down into a cold furnace: thou 
shalt let a [fierce] fire burn: thou shalt let (it) reach a white heat [in?] 
an unclosed haragi-’^zn: thou shalt again let it reach white heat, [and 
into water] pour it. On a favourable day . . . thou shalt make a sacrifice 
in the presence (of the embryos):^ thou shalt set a censer of pine- 
incense in the presence (?): this shalt thou do, and on a favourable day 
put it down into a reverberatory [furnace] in thy (?) haragati-p 2 Ji 

thou shalt (?) Thou shalt blow up the fire: with 

decorticated ^styrax wood . . . until it is bright, beneath the furnace 
thou shalt burn, . . . Thy haragati’-pzn thou shalt again [let reach white 

^ hnti-ma, lit. ‘is decreased’, ‘becomes small*. 

® Tahihhii, Syr. agitavit. For this form cf. idihuhy limeBir (MA. s.v.), 
(AM, 90, i, r. 15). It occurs again OTC. pL a, rev. 58 (re-exd., Zimmern 
correct, and my ta-hi-el-tu wrong). 

3 Mutirruy see Introduction on the subject of the Furnace. 

^ TaBman (i.e. mam}ymay . . , ^im-ma-am-ma. TaBm is not the usual 
present from ^dmuy nor would talimma be the usual present from lamd (‘sur- 
round’), another possible reading. I carniot help thinking that we have here 
a word for ‘stir’ : I might add that NIGIN (lamU) may mean a twist in a horn, 
karan enzi sa NIGIN *a goat’s horn which is twisted’ (with a possible suggestion 
that we might see in this the meaning ‘stir’ ‘cause to revolve’ KAR, 194, 38). 
Cf. HD, 104, on the making of glass ‘for otherwise the Salt and Sand will, in 
the melting Pot, easily separate one from another, which they are apt enough 
to do were they not stirr’d with the Rake’. There is a difference apparently in 
two texts here, the second mention of ‘rake* being omitted. 

^ I doubt Zimmern ’s ‘von reifen Wein(trauben)*: certainly my translation 
in OTC. was wrong. In KAR. 191, ii, 8 (possibly dup. Speleers, Recife//, No. 
318, 6) the brain of a SUHUR fish and seed of tJ.GIR.GIL plant are to be 
drunk in karani basli by a man who evacuates blood. This must be the mod. 
dibs of the Arabs of Syria, grape-juice boiled down to syrup (not of dates, as in 
Mesopotamia) (Smith, Z)jB. 1685). 

® This latter phrase is perhaps not on one text. 

^ Siparru arhu. For arjiu ‘scale’ ‘husk’ ci. iarahuy no. 9 (d). Siparri arJ}i 
occurs again, OTC. pi. 3, 102. 

® Used in the magic of preparing the furnace : see OTC, 70. 


SIPARRU(ErO) ARBU 69 

heat ?]. Three mana of scaled copper^ thou shalt put down into a 
ladle (?) {su'li) [and into] the haragi-p2Lii thou shalt put (it). Thou shalt 
increase the fire . . . thou shalt guard until (‘destroyed ?’)^. . . . The 
zuku-Mt thou shalt put into the copper^: thou shalt keep the fire burn- 
ing. . . . With the rake thou shalt agitate (?)^ (it) three times . . .. This is 
the iersztu for red glaze {nknil sdmu). Thou shalt take it out of the 
furnace: thou shalt blow, scale it off the copper^: on the brick put it; 
put water thereon. The composition {episti, egirti}) for red glaze.’ 

I cannot help thinking that in this last description the scribe has 
confused two ancient texts. For one thing he seems to use siparru 
and eru indiscriminately for ‘copper’: for another, the word MM is 
suspicious. If this be so, then the apparent confusion in the process 
may be explained, for it certainly is not clear at present. 

Still, it is certain that the Assyrians made the two oxides, and Pliny’s 
account is very enlightening: ‘The flower, too, of copper is also used in 
medicine: a substance which is procured by fusing copper, and then 
removing it into another furnace, where the repeated action of the bellows 
makes the metal separate into small scales, like the husks of millet, 
and known as ‘flowers of copper’. These scales are also separated, when 
the cakes of metal are plunged into water: they become red, too, like 
the scales of copper known as ‘lepis’, by means of which the genuine 
flower of copper is adulterated, it being also sold under that name. 
This last is made by hammering nails that are forged from the cakes of 
metal.’ For the Syr.- Arab method, see Berthelot, ColL ii, 31, where the 
result is to be exposed to the sun, Blancourt {Art of Glass^ 77) directs 
that the copper be burnt in a closed crucible for four days (but not 
melted), beaten on a porphyry stone and sieved, when a black powder 
will be the result, which should be spread on the tiles : it is then to be 
put back in the furnace for four days more, taken out, the ashes blown 
off, reduced to powder and sieved. TC. ii, 421 describes cuprous and 
cupric oxide: ‘Copper scale, which falls from hot metallic copper when 
it is worked with the hammer, is a mixture of these two oxides. The 
portion of the scale next to the metal consists of the red cuprous oxide, 
while the outside portion is composed of the black cupric oxide. 
Dioscorides and Pliny mention the existence of the red compound, 
indeed they distinguished two varieties, the one obtained in the form 
of a finely divided powder by pouring water on the surface of freshly 
melted copper, and termed flos aeris^ and the other obtained as copper 
scale and termed 

^ ErH arJiu, 

^ Ifibi, perhaps the usual scribe’s word to show a lacuna in the tablet from 
which he is copying. follows. 3 Siparru, 

^ Ta-^da^-ib^ in place of tabiJjhis in the parallel quoted above. 

® Siparru, 
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7 (c) MesH,, URUDU.HU.LAil.HA, Vashed’ copper: URUBU. 
LAH,ip., uncertain. 

27. There may be a distinction between these two kinds of copper: 
the former occurs in the syllabaries with the single adjective mesu as 
its equivalent, and it is paralleled by URUDU,SAHAR,HU,LAH» 
HA (j (a)) ^ *copper+dust+ washed == what comes out of the mine\ 
IJRUDU .LAH ,HA occurs about the middle of the third millennium, 
ITT, 6676, 6853; Schell, RA, 1921, 51, 13, fifteen manas. URUDU 
sa’-am-sa-tum LAH.HA^ Scheil, RA. 1917, 181. 

Mesu, properly ‘to wash’ is used for ‘cleansing’ ground for building 
(TP, vii, 76). Actually in a Chemical Text {OTC, 143, Sect. QQ, cf. 
Sect. PP), to one mana of eri mi-si-i . . . ten shekels of anaku (lead, tin) 
are to be added, with two shekels of . , . (the result being mutilated). 
Here the eru is added in full, mesu presumably not being considered 
obvious enough alone. That this use of mesu may not mean anything 
peculiarly recondite would appear to be shown by a parallel use with 
miVu ‘saltpetre’: miVu mesat ‘washed saltpetre’ and miVu la mesita 
‘unwashed saltpetre’ (Appendix i, S and AA) in glass making, and 
doubtless this must be explained from the Indian methods of purifying 
saltpetre (see i {e-i)) where it is first washed and boiled in order to 
cleanse it generally, and then, in order to fit it for the market, it is again 
refined by boiling and washing. How far this process is indicated by 
mesat and la mesita we cannot, of course, say: but it may be accepted 
that in glass- (or bronze ?-)making the ordinary impurities would have 
to be eliminated before a component could be used, and hence we may 
take la mesita to indicate only a partial refining, and mesat as an elaborate 
treatment. Silver {Ktl,LAH,HA) and copper {URUDUXAIf. 
HA) are defined by this adjective, and there must be some more 
elaborate meaning behind mesu, used specially in syllabaries, than the 
mere washing of the lumps of ore, and, just as saltpetre is subjected to 
a technical ‘washing’ to purify it, there must be some technical purifica- 
tion in this description of silver and copper. 

7 (d) H[!l erf, TLLU(== A.DAN).URUDU, ‘gum of copper% 
prob. Pliny’s chrysocoila. 

In MT,, for brayed with others, .dM. 9, 1, 34: with %tyrax, 
blown in, tb, 9, i, 39: with (stibium) and realgar, ib, 20, 2, 6. 

Probably Pliny’s chrysocoila, a carbonate of copper (so Bostock, NH. 
xxxiii, 26, and cf. K. C Bailey, Nature, 'NL2 ly 16, 1925, that it was 
malachite or basic carbonate of copper) which ‘attains the hardness 
even of pumice*, so that braying (constantly in MT,) is necessary; it 
was used in eye-salves (iVIT. xxxiii, 38). The ‘gum’ of course, is a simile 
from the hard, solidified exudations of the gum-producing shrubs. In 
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the alchemist’s text {Iraq^ 1936: Appendix ii), r. 32, ID (^ A).DAN 
sa^Q URUDU 'gum of copper’ defines a clay ‘body’ made up of clay 
steeped in verdigris and fired, i.e. a body with a hard green composition. 

7 (e) Suhtii, ZABAR, DUB, EMEDUB (Chic. Syl!., Luckenbill, 
AJSL. ixxxiii, 169 If.), verdigris, acetate of copper. 

== Syr. mhHhd, verdigris (Jensen, KB. vi, 556). If taken as cognate 
to the Syr. fhath, aeruginem contraxit, the root should be iahdtu: yet 
the Assyrian form may suggest Mhu, possibly to be connected with the 
Sjr. fwak, germinavit, i.e. from the copper putting forth a green bloom 
from the eifect of acid. In MT, : for eyes: with ten ktsal of oil on temples, 
spread *iuktu of the leatherworker’^ on a skin ‘of the back’, bind on, 
AM. 12, 8, 5+dup. 20, 2, 5. Verdigris is used in India for ears, 
ulcers, and warts (jBMM. 23): Pliny {NH. xxxiv, 26), prescribes it for 
eyes. Used by leather-dressers {HD. 239 ‘dyers, skinners, hatters, 
farriers, and painters’). It was made, according to NH. xxxiv, 26, in 
several ways, including that by vinegar (for the same method in Baby- 
lonia in 1600 B.C., V. Appendix ii), or with husks of grapes {EC. 16: 
HD. 338). In India copper acetate (verdigris) is manufactured by the 
vinegar-makers, who buy copper filings from the coppersmiths, put 
them in ajar and cover them with distilled vinegar {arag)^ the pot being 
closed at night, but open during the day. After twenty-four hours the 
arag is poured off, and mixed with water and left to evaporate until 
only the acetate remains {CPI. 403). 

Suhat hurasi ‘verdigris of gold’ probably refers to the ‘tarnish’ of 
impure gold, since pure gold does not tarnish {AEM. 90): it is brayed 
and applied to the head in mountain honey (CjT. xxiii, 24, z^+AM. 2, 
I, r. 2); cf., however, the chrysocolla of NH. xxxiii, 26 (5), properly 
‘gold solder’, but more generally a green verditer occurring in gold and 
copper mines. Pliny {l.c.) says that the goldsmiths have a chrysocolla of 
their own, of verdigris of Cyprian copper, urine of a boy, and nitre, 
called santerna. 

7 (/) TusM, tusku, (StJ.Hfi?), spodos, oxide of zinc. 

7 (g) Liiln, KtJ.Hfi, pompholyx, oxide of zinc: lulntn, KCF. 
Hfi, probably the same, with the additional possibility 
‘brass’ : Inlndanitn, pompholyx. 

7 {h) Elmesn, elmusn, St}.UD.AG.(GA), brass. 

To OTC. 38 and 1929, 813, where I tried to show that 

tiisM was cadmia, impure oxide of zinc, I can add further evidence. 

^ For the sign see Meissner, OLZ. 1911, 385, and SAI. No. 62. Not written 
here as SA (D. No. 104, 6), nor ZADIM ^goldsxmxh* . Cf., in addition to SAJ.f 
the medical letter, King., Cat.y 4, No. 13, r. i, and my chapter, Woolley, Car- 
chemishy 136, /. 36, where the context obviously relates to leatherworkers. 
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The forms in OTC, are tU’-us-ku-ii {PL iv, 2, ii, 21: 5, v, ii : cf. 17): 
{tu-u^s-ku-u (5, V, 25): tu-m-ka-a (5, iv, 20: cf. 18). In MT.x for eyes^ 
tus-ka-a^ AM, 9, i, ii, 34: ^tU’-m-ka-[a], AM, 15, 4, 6: ghostly attack^ 
{tus^hi-e {v, tu-us-M-e) {sa) ^^nappahi ni-ip-sa {KAR, 182, i, 30: 
AM, 70, 2, i7+94j 7> 4'- and 96, 4, 2: JRAS, 1929, 813): for a cough 
bray tus-ka-a^ boil in kiimnnu-htQx^ add (water) of honey and refined 
oil, give to drink without a meal, to make the patient vomit, AM, 80, 
7, 7. Add {tmyka-a = guhlu^ 'Q’ 6, and prob, ‘R’ 21. 

For cadmia in ancient times there were two meanings {Coll, 239): 
(i) the natural product from which brass was extracted: (2) a kind of 
soot from metals adhering to the walls, top, and openings of copper 
furnaces. It came also from the roasting of pyrites, and another, whiter 
and less heavy, from the silver furnaces. There are the following kinds: 
{a) capnitis, resembling white ashes: {b) botryitis, the best, hanging like 
grapes from the arches, used for eyes: {c) placitiSy in crusts, for itch: 
{d) onychitis y bluish: {e) ostracitis^ blackish, for wounds (both forms of 
(c)). Then there are two allied substances pompholyx, disengaged by 
washing, white and very light, compared by Diosc. to carded wool, the 
lana philosophical and spodos^ darker and heavier, and not washed, 
scraped from the walls. Both were oxides of zinc {v, NH. xxxiv, 33, 
34: Diosc, V, 85: Anc, Min., 67: Coll, l.c.), IB. (437) says that the 
two are prepared by throwing pulverized cadmia on the fire in the 
furnace little by little, when it will vaporize, and the lighter particles 
will rise and attach themselves to the roof and walls (pompholyx), 
while the heavier (spodos) falls, mixed with earth. It is as well to note 
from the beginning that *brass, as at first produced, must have been 
made from copper or copper ore and zinc ore, but not from metallic 
zinc’ {AEML 181). 

The use of tusM in MT, certainly indicates a form of zinc: iSM. ii, 
for eyes (passim), prescribes cadmia: so also Galen {Sp, Omnia, xiv, 7, 
quoted MAM, i$l). Note its use in making a man with a cough vomit: 
cf. DM, i, 311 ‘an emetic of ipecacuanha, sulphate of zinc, or mustard, 
may be useful in relieving cough, by expelling secretion when this has 
accumulated in large quantity’ (the salts of oxide of zinc are also an 
emetic, EC, 965). Note also the word ‘smith’ attached to teM (an 
addition also found with Mm, further). 

In glass-receipts, where tusku is used (see Appendix i), its effect may 
have depended less on its zinc contents than on its impurities. Bertbelot 
{Coll, ih,) says that cadmia really consisted not only of oxide of zinc, 
but included also oxide of copper, lead, sometimes antimony, and 
arsenious acid. One part of tusku added to 36a parts of clear crystal 
glass {dmu) makes the glass maSkanti ^parute assdki, which I take to 
be an opaque white (‘alabaster’) while i j parts makes clear crystal glass 
into maskanti ^sdndi assaki, a red result. Oxide of zinc will give a white, 
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but less opaque than oxide of tin, which, like arsenic, will turn glass 
opaque (Binns, Ceramic Technology ^ is mentioned for Assyrian 

glaze by Layard {Disc.^ 166, Assyrian: cf. Koldewey, Bas Ischtar-Tor^ 
30) : while modern soft white opaque enamel is made with 6 cwt. 
‘batch* (dint glass), 24 lb. of arsenic, and 6 lb. of antimony (Pellatt, 
Curiosities of Glass-Makings 34). Binns {ib., 91), says that the tin may 
sometimes assume a pink cast, which might explain the Assyrian use of 
tusku to make a red, but if cadmia contains a certain amount of copper, 
it should be remembered that an oxide of copper can turn glass red, 
nearly opaque {EC. 684). 

Again, the making of [ba]h-ri-es which I take to be red coral, is with 
one part of go[ld], 20 of abaru (lead, or antimony), 32 of {tmiku 
(cadmia), 7200 of ;sfw^M“glass, and some saltpetre, which represents the 
Assyrian equivalent for the Purple of Cassius, as near as a mutilated text 
allows {v. 5 (^^), and Appendix I, DD.). Modern components to the glass 
and gold may include borax, oxide of tin, oxide of antimony, saltpetre, 
arsenious acid, or cream of tartar, which again suggest some of the 
impurities of cadmia. 

Lastly we have ngtii tusku (Syr. fydg^thus lotio) ‘washing of tusku\ in a 
receipt for making green crystal (Appendix I, Sect. S.) (Neri (Merrett), 
1662, p. 35, says that brass (copper with lapis calaminaris) gives a green 
to glass, but it is doubtful if this is applicable here, since we are dealing 
with the oxide of zinc, and hardly brass.) IB. (ib.) gives the method of 
washing pompholyx, by enclosing the substance in a linen bag and put- 
ting this in a vessel of rain water, and shaking it, whereby the lighter 
particles escape into the water, and the heavier and more impure remain. 
This water is then shaken so that the pompholyx is thoroughly cleared, 
and the latter is then dried. (Cf. Zosimus, Coll. 201, and the Arabic 
tutia maghsul, ‘washed tutia*, H. Kroner, Z. Term. d. Arab. Med.^ 50). 

Next, cf. the equations for tuskus nipsa ert and ipri erf. NipsUs from 
napdsu ‘break in pieces’ (cf. nipis Hr^ani, Br. 12103), will be the ‘crusts’ 
of the placitis: ipri ert ‘dust of copper’ will be the more finely divided. 
Curiously enough in SEC. 10 these words are paralleled: ‘its [i.e. 
zinc] ores were used in the manufacture of brass, and the term “cadmia” 
seems to have been applied to such ores as well as to the oxide of zinc 
obtained as crusts or dust from the brass furnaces.’ I would draw 
attention to this quotation, not only because of its ‘crusts or dust’, but 
because we shall have to consider the other meaning of cadmia as brass. 

In MT. ni-ip-sa ert is used for eyes {AM. 14, 5, 7: = Arab, lastfs 
stimmi? See Sprengel, Diosc. ii, 645). Ipri ert is more common: for 
eyess bray and apply with a ‘needle’ of antimony with oil, AM. 11,2,21: 
bray, apply, AM. 11,2, 29, 30, 31, 32: mix with sihiltu^ and apply in 

^ I have translated this ‘effluence* (Aram. siUdyPRSM. 1936, 34), referring 
to the previously prescribed pounded green plant-drug. 

4240 L 
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mountain-honey, AM. 13, 6, 12: bray with §ik^/M-ghee, and apply, 
ib. 15: bray fat in it and apply, ib. 16: in honey, himetu-^gh^e, and cedar- 
oil, JM. 14 ,1, 2: (‘in oil and copper-dust’) AM. 15, 6, 3: (‘in oil, 
copper-dusf), ib. 4 (cf, 6, and 13): in mountain-honey, AM. 17, 4, 10: 
epir ertsa SUN.DUi^ ‘copper dust of a small pan’, bray in himetU’-gh.QQ 
for eyes, AM. 20, 2, 7, comparable to eru M SUN.DU^^ ‘copper from a 
small pan’, brayed in himeiu-ghte for eyes, AM. 12, 8, 9: [epir ert\ h 
SUN.DUi^ tasammat ‘[copper dust] from a small pan make an extract 
(or, take off) (and apply seven days)’, AM. ii, 2, 23. For head^ apply 
epir eft in oil, CT. xxiii, 26, 3. Uncertain, perhaps for bodily irritation 
of some kind, AM. 44, i, iv, 4. With tusM settled as some form 
of cadmia (with its allied form ‘washed cadmia’), nipsa ert as placitis, 
and ipri ert as the special dust of cadmia, we can go on to the other 
form, lulu. 

Lulu (lulutu, Ktl.HS) ‘Q’ 9, 10: ‘R’ 10, has nothing to do with 
‘pearl’ (as Virolleaud and I thought, comparing the Arab. Mludh, 
see OTC. 16). Its inclusion among the cadmia groups, the addition of 
‘of the smith’ (AM. 26, 2, 8), its propinquity to tusku in the Glass-texts 
(one occurrence, Sect. T = BB, Appendix i), its use for eyes, all suggest 
a connexion with cadmia. Ktf.H£ would appear to mean ‘the bright 
thing of the dome’^ (as distinct from the similar Stl.H£ ‘that which 
sinks to the bottom of the dome’, see p. 77). It is male and female 
(AM. 36, I, 10), like the tutia femina and marina A A. 369). 

In MT. (lulu) is used: for eyes (brayed in sheep’s marrow 

alone), AM. 15, 6, 12: with others, AM. 16, 3, 5: nostrils^^ blown in 
(snuffed up?), AM. 26, 2, 8: ears^ (‘male and female’, with salicornia 
alkali on wool), AM. 36, i, 10: to stay menses, brayed with magnetic 
iron, iron, &c. , on wool, in uterus (as styptic, KAR. 194, 45). 

In the Glass-texts luAu-u occurs once (Sect. T = BB, Appendix I), 
where a very small quantity is used with tusku (spodos, the other form 
of oxide of zinc) in making crystal-glass. As with tusku^ the probability 
is that luM^ as an impure oxide of zinc, will on occasion contain some- 
thing of value in the glass. 

It is a question whether the equivalence [lu\Au-tuiot KtI.HM(^Q* 10) 
is exactly the same as lulu, or whether it is at times some derived product 
(even brass ?). This passage is the only place where the equivalence 
is given: and the use oi lulutu ^ HU. LAH.J^ A suggests something 
different. Lulutum frees a tabu, KAR. 185, hi, 3; occurs in a receipt of 

~ ihkennu, Supuk (sam$)i sapdku is ‘to heap up’, i.e., to make a dome- 
like heap (of com) : supuk mini is the dome or vault of heaven. If so, tbkennu 
should mean ‘vault’, and I would suggest as cognate the Syr. binbuy fornix (ex- 
plained as 

^ Pliny (NH. xxxiv, 25) says thot lepis (scale) and flower of copper are used 
for excrescences in the nostrils and anus, as also for dullness of hearing, being 
forcibly blown into the ears through a tube. 
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minerals^ K. 9762: in a ritual, ii R, 17-18,11,49 = Haupt, Akk. Sum. 
Keik., 89, 47 : unki luluti ahnu ella sa ktu mdtksu ibbahla ana hikani M 
ina uhani-m sihirti ina sumeli-m sukun-ma ‘a ring of lulutu^ the 
shining mineral, which is brought from its country (mountain ?) for 
the kukani of his eye, place on the little finger of his left hand’.^ This 
last does not coincide with what gathers in the dome of the furnace. 
Yet, if the form lulutu bears the same relation to lulu that nammtu 
does to namni (lime) (No. 18 {c))^ it may be that lulutu is not necessarily 
always distinct from Mm. 

^LuludanitUy from its similarity to luluyimist surely be connected with 
it.^ It occurs {Hu 4 u-da-[ni-tu}'])^ AM. 102, 31, with many others, to 
bind on temples, and used as an ointment after being broken up and 
powdered. {HD. 338 says of pompholyx ‘it is not much us’d, but 
externally for Ointments’.) Most important is KAR. 307 {TL. 33): 

(30) samu eldti Huludanitu ^a ^^^Anim 5 X 60 ^Mgigi ina lihhi u^[ibu\ 
(31) ^amu kahluti ^saggilmut sa ^^Hgigi belum ina libhi paramahM ina 
lihbi (!) (32) ina parakki ^uhfd tmb ^busi ^elmeU ina lihbi unammir (33) 
^amu saplu 0 ^ ^aspu sa '^^Humasi sa ildnP^ ina muhhi esir (34) [ina dann\at 
irsitim eliti zikiku amelutu ina libbi usarbis. 

‘The upper heaven is of luludanitu^ of Anu: 5 X 60 Igigi dwell therein. 
The middle heaven is of saggilmut (thunderbolts), of the Igigi: the 
‘Lord’ in a shrine therein on a throne of lapis-blue sits; the ^m-wood 
makes the brass brilliant. The lower heaven is of jasper, whereon the 
lumali stars of the gods he has marked. [On the ba]se of the upper earth 
the wind makes mankind to lie flat,’ 

Now here the symbolism is of a brass-founder’s furnace. The heavens 
represent the dome, and are divided into three; the upper containing 
Huludanitu (on our assumption, a form of lulu, the white, flocky 
cadmia) : the middle the thunderbolts (the metal, as my friend Mr, Gadd 
suggests to me), with the sky-blue of the throne. Then ih.^ elmuhi 
(brass) is cast, the busi-wood ‘making it brilliant’ (this latter must 
represent th.e charcoal, used to deoxidize the calamine^). Then the 
lower heaven with red jasper of the morning and evening sky represent- 
ing the fire; while below on the earth the ‘wind’ is mentioned, being 
symbolic of the bellows fanning the flames. 

"^Luludanitu will represent the clouds of the sky-dome, the capnitis 

^ Where should six mana of AN.NA.LU.LA be included (ITT. v, pi. 26, 

6853, i, 2)? 

^ Cf. the plant described as ‘like (CT. xiv. 19, i-ii, 18: 

AH. 51)^ 

3 Bu§i can hardly be the name of a wood, since (as far as I know) the sylla- 
baries do not record such a name. It might be read sirsi (in the same way in 
which I have read bum ~ sirsu ‘glass’)* I can suggest only that it is either some- 
thing representing a heavenly charcoal or wood, which, by the parabolism here, 
is the oxidizing charcoal (see further). 
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('smokyV cadmia) or the white vaporized particles of pompholyx. 
Danitu must either be an adjective, not connected with dmnu 'strong’, 
but with the Syr. etd'nt 'adhered’, referring to the adhesive quality of 
the lulu\ or the word is (as h suggests) simply for lulutu Aniiu 

'heavenly pompholyx’. 

But what, then, is Huluda[nitu], bound on the temples in MT., 
and especially JTjP. No. 8o, (i8) 7 IGI ^PAR.AS adi i lulidanitum 
i^zu . . . (19) 6 IGI ^PAR.AS sihruti^^ la ihzu (20) 4 IGI ^strgarri 
iJizu hurasi 'seven beads of calcite beside one lulidanitum set . . . : six 
beads of calcite, small, not set: four beads of serpentine (or sim.), 
set in gold’ ? What form does this take as an amulet here ? 

7 (ft) Elmesii, elmusu, Stl.UD.AG.(GA), brass. 

The next is the important word elmusu, elmelu, Sti. UD,AG.{GA) 
('Q’ 14, 'R’ 22), at the foot of the list of furnace products, zinc, &c. 
Hitherto, following Haupt, I took it to be electrum (GE., text, 80), it 
being known for its brilliance ('I will make shine the light of ilmesu in 
the face of Esarhaddon’, iv R. 61, [68] hi, 33), and used for the 
horns of a chariot in GE, vi, ii {elmisu karnd-sa). But, inasmuch as it 
is included definitely in our lists of zinc oxide, I think we must see our 
'brass’, and not electrum, in it. SV.UD.AG.GA ('sink down’+ 
‘bright’+'amalgamation’^ suggests the bright metal sunk to the bottom 
(of the furnace), like spodos), in other words, the deposit of the furnace. 
That elmehi is brass is thus suggested in the above poetical comparison 
of the sky to a furnace dome, where in conjunction with %usi (something 
of wood, probably representing the oxidizing charcoal) the nodules of 
thunderbolts form the base of ^/weiw-brass, the pompholyx {luludanitu) 
flying to the upper part of the sky as clouds, and the fire represented by 
the jaspers of sunset, and the blast by the winds. 

Pliny {NH. xxxiv, 32), speaks of cadmia (furnace-calamine), a product 
of the fusion of the ore of copper or zinc (see Bostock’s note): cadmia 
was the ore by which copper could be coloured yellow {Diosc. v, Ixxxiv). 
Aristotle says that the Mossynoecians (S. of the Black Sea) made a 
Xahcos of a pale colour, by mixing it with a certain earth found among 
them, which is taken to be calamine, the cadmia of Pliny, an ore of 
zinc (Op. V, i, quoted, Anc, Min. 46: see iith ed., 'Zinc’). 
Strabo (xiii. i, 56, quoted Anc. Mm. 66) says that near Andeira, a town 
of Troas, is found a stone which, being burned, becomes iron, and 
distils false silver when heated in a furnace together with a certain 
earth, which earth, receiving the addition of copper, forms the alloy 
that some call brass (orichalcum). Zosimus (5th cent, a.d.) (HI. ii, 36) 
says that to make brass, Cyprian copper must be melted and pounded 

^ The sign AG (RAM)^ rdmu ‘to love* shows in its original hieroglyph (see 
Thureau-Dangin, Recherches, No. 62) a penis entering a vulva. 
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tutia strewn over it. Macalister {Gazer ^ ii, ^565) mentions brass of the 
Third Semitic period in Palestine with 23*4 per cent, zinc: brass has 
been found in Rhodes (apparently 6th cent. B.C., MAM. i, 165). Are 
we to include here the pisu ‘white bronze’, mentioned with gold, 
silver, lead, &c., from Musasir (near L. Van, taken by Sargon, 8th cent. 
B.C.: HC. 352: cf. 129), perhaps orichalcum (but cf. Bilati == Aphro- 
dite, white copper, Hist ii, trans. 123)?^ 

An important text {TUrk, No. 124, viii, 3 ff., time of Ur-Lama: 
Thureau-Dangin, RA. 1907, 142) mentions i mana 4 shekels of 
URUDU.LAH.HA (refined copper), lof shekels AN.NA (tin), 4I 
NE.KtJ^ I shekel, 21 grains of SV.HE. We have no Semitic value for 
Stl.IlE^ but two inferences may be drawn: (<2) from lulu^ 

‘the bright thing of the dome (furnace)’, pomphol3rx, flowers of zinc, 
the light white oxide: (Z>) stl,UD,AG.GAy elmesUy which I am 
taking as brass, ‘the bright thing (UD) which is cast {Stl, rahu ‘pour’, 
or tibu ‘sink’) after amalgamation’.^ Here *S&*, having the value of ‘fall’, 
suggests the property of spodos, tuskuy the heavier oxide of zinc which 
falls to the bottom of the furnace in brass-smelting, from which we 
may infer that Stf.ffE ‘that which falls to the bottom of the dome 
(furnace)’ (= spodos) is used in contrast to ‘the bright thing 

of the dome (furnace)’, the pompholyx: which rises to the top. From 
this it might be suggested that the Sumerian for tusku, spodos, is 
Applying this to our text, we get 80*05 per cent, copper, 
13*34 per cent, tin, 0*77 per cent, zinc oxide, and 5*84 per cent. NE.KtJ. 
This amalgamation, omitting NE.KV, which I will discuss, results in 
something like gun-metal, one form of which contains 89*3 per cent, 
copper, 6*8 per cent, tin, 2*2 per cent, zinc, 1*2 per cent, iron (FC. 121). 
For other similar compounds, cf. ib. Col. ix, i, What, then, is 
NE.KJj} It is well known that in melting bronze or brass, the addition 
of charcoal as a deoxidizing agent is of great value: ‘many founders 
cover their melted metal (i.e. bronze) with fine charcoal or coke’ (EC. 
383): and brass ‘was formerly made by igniting metallic copper with 
calcined calamine (oxide of zinc) and charcoal, the latter deoxidizing 
the calamine’ {ib. 273 )- Literally the word NE.KJj means ‘ash (cinder) 
eaten (by fire)’, so that there is no difficulty in seeing ‘charcoal’ in the 

* On ‘bright copper’ (Democritus) see HCh. 31. Note also that in India, 
‘what has been called white copper, and which is much used in China, Dr. Black 
supposed owed its distinguishing colour to nickel. Nicholson, on the other 
hand, thought it was an alloy of copper and arsenic* (MM. i, 508 : see also p. 509). 

® Note in Scheil, RA. 1921, 51, i, ii, . . . mana JffE.AG distinct from i shekel 
of StJ.jG(i, ig). 

^ In ITT. V. pi. 13, No. 6763 (cf. p. zz, ib.) half a mana of Stl.flE, oxide of 
zinc, is delivered to the smith for axes. Zinc, xmiting readily with tin, hardens 
it, doubtless used here similarly (£’0, 965). ‘The hardness of zinc-copper alloys 
is usually greater than the mean of the constituents* (DAC. 1913, v, 815). 
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word.^ Not only does it occur in these texts for brass-making, but 
we find it also in texts concerning wool, where it is connected with 
fat or oil, obviously as the other component of a wool-washing soap, 
ashes (i.e, charcoal). Beech-ash would appear to have been used in 
certain early soaps {EB, nth ed., s.v.): doubtless it would be willow or 
oak in Mesopotamia, It is distinct from soap made with alkali (De 
Genouiilac, RA, kaoi NI (oil) with 5I of alkali {nidaba )) : 

e.g., after several totals of wool, oil, NI.NXJN {hmetu-^tt)^ dates, 
and copper, come ‘total 4 talents z mana of goats’ hair, total J 
NLNUN. DUG. G A (good hmetu-gheQ) NE.KU.BI {its charcoal) 
ij shekel’ (AT. No. 50, iv, 7 if.). We may, therefore, accept it as 
certain that the Babylonians of the middle of the third millennium were 
capable of making a compound of copper, tin, and zinc, which they 
deoxidized with charcoal. 

Here may be added the woman’s name Elmesu (Bu.88- 5-12, 212, 
CT. ii, 12, 3, ( 1 st dyn. of Babylon)), and the goddess DINGIR.Stf . 
UD.AG^ ii i^. 57, 31, a form of Ai, the wife of the Sun god. Cf. 
also the plant ^SA.SAR = elmekuy saddaru (see Langdon, RA. 1916, 
33: D. repeats the superseded kur'-m[a . . .] of SAI. 6014): this must be 
cognate with the Arab, sadara ‘be confused’ (the ^SA.SAR meaning 
‘heart-plant’, a narcotic: cf. AH. 44, where I see I have made a 
mistake). The synonym ‘brass plant’ suggests the dull yellow flowers 
(traversed with purple veins) of the hyoscyamm niger (as an additional 
kind of hyoscyamus to the ^sakini). Lastly, in a description of minerals, 
(‘. . , this mineral, its name is ^elmehm^) the composition is lost 
(K. 4751, 2). 

Philologically, lulu^ the ‘bright’ thing adhering to the furnace roof, 
is perhaps connected with the Arab, laid ‘shone’. Tutty, tutia, tucia, 
has been compared to the Skr. tuttha ‘blue vitriol’ (Murray, New 
English Dictiomfyy s.v., quoting Vullers), and to Pers. dud ‘smoke’ 
(E A A. 665). It does seem possible, however, that our Assyrian tusM 
may be connected with it, since s^kySyh play strange tricks (Alexander, 
Iskander: hashuru, hazzurd: Khshayarsha, Xerxes: Patusarra, ilaretcr- 
xopets* (Lenormant): and more simply, Arab, tha = Ass. s). Elmeiu, 
rather the Heb. kalldmil (Jensen, KB. vi, 448, 574, ‘Metallglanz’) 
than the Heb. (Haupt), suggests the meaning ‘brass’ for 

the Heb. instead of ‘flint’, which the mining passage in Job xxviii 

^ I must entirely disagree with Deimel, Orientalia, a, 59, that this word means 
the loss in weight from the metal in the smelting : *Es handelt sich hier um “Roh- 
woHe” ; denn bei der Herstellung des ersten Woilpostens ist genau -g- des Gewich- 
tes izi^ku = ‘Teuerfrass”. Dieser Ausdruck ist vom Schmelzen des Metal- 
ies hergenommen und bezeichnet den Gewichtsverlust bei der Reinigung des 
Metalles durch Feuer. Bei der Rohwolle handelt es sich um Reinigung dersel- 
ben, hauptsachlich run Entfemung des anh^ngenden Oles.* It must definitely 
be a chemical. 
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bears out. The Arab, halnahus ‘flint’ may have nothing to do with it. 
It is conceivable that calamine, in Syr. kalmtd (perhaps a corruption 
of cadmia\ is a descendant of this word: Agricola’s derivation from 
calamus r. 1546 is hardly satisfactory.^ 

7 {i) Erfli BE sa kakkaro ikkalsu, ZID.URUDU.NI.KtJ.E, 
Tutty, or Aes Ustum? ‘Roast’ (or, improbably, ‘old’) 
‘copper wMcb the earth has eatexi’ ; ‘dust of copper eaten’. 

‘Q’ 13. There are two possibilities: (i) that it is a form of tutty, 
inasmuch as it follows tusku, and if so we may compare HD, 341: 
‘Tutty is found sticking to Rolls of Earth, which are hung up and 
placed on purpose on the Top of the Furnaces where the Founders cast 
their mixed and Bell-metal to retain the Fume or Vapour, like the 
Smoke in Chimneys; and by the Means of these Rolls the Vapour is 
retained and reduced into a shell of the same Figure as these Rollers’ : 
or, (2) it may be the true aes ustum which is made by putting red copper 
into a crucible with sulphur and a little common salt, putting this into a 
charcoal fire (HD, 338: cf. HS, ii, 31). The former is used for eyes, 
which coincides with eru BE {AM. 11,2, 27) used in himetu-gh.tt for 
eyes: the latter is a detersive and is used for eating off dead flesh. 
{HD, 338.) URUDU.BE is one of seven drugs for ‘when a man 
aM parittu u LU . . {Ku. iii, ii, 13). That BE is more probable as 
‘roasted’ than ‘old’ is, I think, certain: cf. ^ZA.TU.BE ‘red lead’ 
(roasted white lead, 16 (a)): the Syr. n'hdid kalyd ‘burnt copper’ is 
common in eye-prescriptions, SM. ii, 88 ff. 

7 (i) URUDU.A.EN.DA, uncertain. 

A.EN.DA used before, and after URUDU^ and even alone: 
before, RTC. 25, i: after, ITT. 1349 (one talent): 9257; RTC, 23, 
a, r. 9; 24, i: ITT. 9257: alone (120 mana, with 5 of AN.NA, tin) 
RTC. 19, iv, 4, and cf. Barton UP, 9, i, 33. 

To sum up Copper: the words eru and siparru vary curiously for 
copper and bronze; about 2700 b.c. bronze was replaced by copper for 
a time. The copper ore, cleansed of earth when it first comes out of the 
mine, is called URUDU.SAHAR.HU.LAH.HA: a copper refined 
by smelting is apparently URUDU.HU.LAff.HA, By the seventh 
century the two copper oxides (the scales called siparru arhu) were used 
in glass-making, and, of course, must have had a much earlier date: 
carbonate of copper was called probably ‘gum of copper’, a name which 
goes back to 1600 B.c* at least : suktu was acetate of copper* A compound 
of copper, tin, and oxide of zinc was known in the middle of the Third 
Millennium {elmehi is the word for ‘brass’: perhaps the origin of ‘cala- 

^ For a change of final s to n, cf. Nisibis, Nisibin: in AH. 273, 42-43, appa- 
rently a Hittite word occurs as %aras;iai and %araziun. 
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mine’), the words for the oxides of zinc being tusM (tutty ?), spodos, 
m.d. luluy pompholyx, with an equivalent, lulutu (which perhaps has also 
the derived meaning of ‘brass’). 

8 . Iron 

,8 (a) Parzi(l)!e, AN. BAR, iron. 

Although iron melts at 327° C., it does not become liquid enough for 
casting until about 1500° C., which, Lucas says, is much too high a 
temperature to have been obtained anciently {AEMI. 198). AN » BAR 
^iron’, containing the sign for ‘heaven’,^ long ago suggested meteoric 
iron. Dr. C. H. Desch (TAe Times, ]n\Y 28, 1933) refers to an axe from 
the Royal Tombs at Ur of meteoric iron, and to a fragment from 
Al-'Ubaid made ‘from a meteorite forged at a comparatively low 
temperature’ (UJS. ii, 293). But he goes further, showing that a bronze 
dagger handle from Tell Asmar, which Frankfort (Or. Inst Commmica-‘ 
tions, 17, 59) assigns to 2700 B.C., contained a lump of ixon free from 
nickel, and so was not meteoric. This is parallel to the theory that iron 
was early known in Egypt: it is true that beads of iron of pre-dynastic 
date have been identified (AEM. 97: MAE. 114), but these have not 
been accounted conclusive (but see AEML 197), the best evidence 
for early iron being the piece discovered actually in an inner joint in the 
Great Pyramid in 1837, and duly attested (see AEM, 228). An axe 
said to be of the Fifth Dynasty was by no means so certain (for other 
later occurrences, see AEM. 97). The evidence now would, however, 
appear to be overwhelming that iron was known at this early period, 
at all events in small quantities. Indeed the very name pa-ar^zi 4 i was 
discovered by Scheil (RA. 1928, 42) as existing in the ist Dynasty from 
Susa. AN. BAR (?) is mentioned on a text also of the ist Dynasty of 
Babylon (IGI 6 GAL kaspi sa xlUklu AN. BAR (?), CT. vi, 25, Bu. 
91-5-9, 405, 8, quoted Bab.- Ass. i, 265). But it is not until the thirteenth 
century that iron is beginning really to come into prominence (see 
Sidney Smith, Early Hist, 293). The oldest mention of AN. BAR 
in an Assyrian inscription, according to lAK. 123, is of Shalmaneser I, 
thirteenth century (KAH. i, 13, iv, 20). 

For its magical connexion with magnetic iron, see Haddnu sabitu 
(No. 8 (g)). It may occur next this 213, i, 28: ib. 4, 27: KAR. 

194, 45) or with uknuhetween {KAR. zi^, i, 7): with many between 
(ib. 2, 29). In MT. AN .BARm perhaps for Hand of Ghost, 

AM. 94, 7, 8: to stay menses, viiih. ^ AD. BAR on a thread, to be 
placed on pubes, KAR. 194, 31; with magnetic ore, pompholyx, &c., 

* AN. BAR means ‘heaven 4 -flash^ (the flash of the meteor?). A ‘black 

AN. BAR^ comes apparently from the mountain Daggata (along with copper) 
in Cyprus, KS. iv, 81, 39-40. For meteoric iron in Egypt see AEML 197. 
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on wool, on uterus, KAR 194, 45: iox temples, AM, 14, 4, 7: ZID^ 
ZID.AN.BAR ol iron’ for eyes (?), AM, z, 9: with 

magnetic iron powder^ &c., in love-charm, KAR, 70, r. zz. ^AN, BAR 
would certainly appear to be similar to simple AN, BAR as a metal: 
note particularly ^ AN, BAR ('iron stone’) Haddnu sahitu (magnetic 
ore), - 4 M. 102, 17, with ^saddnu sahitu AN, BAR, KAR, 194, 45: 
{^AN ,BAR occurs again along with \^saddnu\ sahitu, CT, xxiii, 44, 
4: cf. KAR, 182, II, and AM, 97, 4, 27). Male ^AN.BAR is used 
against the approach of sorcery, AM, 86, 1, r, iv, 5. ^AN,BAR is 
used for anointing neck, CT, xxiii, 44, 4 (cf. as above): thread fourteen 
^ AN, BAR, BE. xxxi, 60, 24: uncertain, on blue wool, AM, 17, 3, 9. 

Iron is found at Tura Duri (Tiyari) (oxide of iron, yellow limestones 
with ferroxides, Tr, 215): SE. of Euxine, Taurus and Anti-Taurus, 
Gowland, JAI, 1912, 281: throughout the Hormuz series (Persian 
Gulf, with red iron oxide from various islands, Pilgrim, MG SI, xxxiv, 
156, 157): in Persia at Juwan (Mactear, TIM, 1894, 4). For the 
process of smelting at Siliski, near Diurik (Dumbugh Dagh), see 
Narr, 527. 

Habalki{n)nu, a word used in Tushratta’s gifts to Amenopliis, has 
been tentatively supposed to be steel, for no more reason than that it 
is a dagger blade, ((i) patru sa lisan-su TA. 22, 

i, 32: I patru sa lihn-zu ha-haUki-nu, ih, iii, 7: lo giakdtum sa ^a-- 
h[al~ki-ni], 10 giakdtum h \si\parr\{\, ih, iii, 49, 50). At the same time 
it came from a state not far from the Chalybes, and there is certainly a 
possible 'merchant’s garbling’ in habalkinu and xaAu]86/cos- {xaXKoXl^avov, 
the late Greek word, is much less satisfactory). Cf. ‘W’ 15. 


8 (b-h) The Iron Oocides 

8 (b) ^KA, iron ore, ochre, esp. red. 

8 (c) black ochre. 

8 (i) ‘white’ ochre. 

8 (e) ^KA.SIGfj, yellow ochre. 

^{f)^Saddnu, ^KA,GI.NAi hard (heavy) iron ore, haematite. 

8 te) **Saddnu §dbitu, ^’KA . GI .NA. DIB . BA, magnetic iron ore. 

8 (k) ^Saddnu haltu, ^KA,GI ,NA,TIL,LA, feiium vivum. 

8 Note the following late Bab. syllabary (Scheil, RA. 1918, 

115, 2lf. repub. TU, No. 36): 


2. ^KA.GI.NA 

3. ^KA.GI.NA.TIL.LA 

4. ^KA.GI.NA.LAH^ 

5. ^KA.GI.NAJIG^ 

6. ^KA.GI.NA.KALAG.GA 

7. ^KA.GI.NA.DIB.BA 


ia-da-nu 
„ bal^tu 
„ nam-ri 
„ dam-Iia 
„ dan-nu 
„ sa-bi-tum 


^ The order is thus in CT. vi, 12, i b for the first three, although this LAIf 
might actually be KALAG (see 1 . 6) on the CT, text. 

4240 
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'.S. ^KA.SlR.KAMLNA ki-sir ^a-da-^nu 

g:^KlSlB,KA.GI.NA ku-nu-uk-ku 

m,^LAGAB.KAMLNA E-bir-t[um] 

II. ^BIR.KA.GLNA tuk-pU[um] 

I suggested in O TC, 120 that the various forms of haematite and 
iron ores were represented by Haddnu^ ^KA.BAR^ ^KA.GlG^ and 
^KAuSIG^} ^Saddnu (lit, 'mountain stone\ Geller, AOTU: 
i, 4, 28I5 but not 'BergkrystalF, ib. 339, and Bab.-Ass. i, 351) must 
be the Arab, sddnah^ Syr. sdnd 'haematite’. KAR. 185, r., 10 ff. gives the 
six (principal) seal-stones, with their protective values to the man 
carrying them, the substances being ^saddnu, ^nknUy ^dtdu^ ^ZA. 
TU PAR.AS^ ^ZA. TU sirgarru, ^sdndu, obviously the chief colours, 
the last five being blue, crystal, white, green, and red, leaving us 
with black as the remaining stone. Since the commonest black substance 
for making seal-cylinders is haematite {SC. 6 )^ ^hddnu will thus again 
coincide with this form of iron. 

That ^saddnu is a material for seals {CT. xxiii, i, 10) is also shown 
by a rite in which the door of the sick man is to be sealed {bardmu) ina 
^kumk ZA.SUH u ^^addm{nu) 'with a seal of vitriol~(stained) stone 
and hddnu\ (Cf. also the seal CT. vi, ii, Bu. 91-5-9, 285, a, /. 4.) 
On the other hand, in prescriptions hxMT. the solid haematite {^saddnu, 
KA.GI.NAy does not occur as a drug; it is °KA and ^KA. GI.NA^ 
DIB. B Ay ochre and magnetic iron ore, which are both sufficiently 
friable to be used in medicine. 

This base ^KA should indicate the various Assyrian words for the 
different iron ores. Rutley says (319) that the chief iron ores are the 
oxides (red haematite, brown haematite, magnetite): that the natural 
oxides and silicates are used in the manufacture of paints, e.g. ochres 
are hydrated ferric oxides, sienna and umber are silicate of iron and 
aluminium, containing iron and manganese, and 'reddle’ is the most 
earthy variety of haematite {ib. 323). Limonite (hydrated oxide of iron) 
provides a yellow ochre {WM. 134), or brown haematite mixed with 
aluminous and other substances passes into yellow ochre {EC. 809), 
which, I presume, can merge into the Assyrian 'white ochre’ {^KA.. 
FAR). 'In the Jubbulpore district mineral paint-works are utilizing 
the soft haematites of Jauli and are drawing supplies of yellow ochre 
from the Panna State’ {SMR. 52). Now, since we have already suggested 

* Herzfeld {AMal. iix, 2, 65, 1931) and Scheil (MMAP., 1929, 29) have both 
overlooked this identification in OTC. (1925). 

^ ^KA .GI.NA ‘the KA stone defined by Gl.NA*. This adjective GI.NA 
is distinct from the ordinary words for ‘hard’ as applied to stones, AS and AS. 
AS (see No, 15(6)). We might perhaps seek the explanation in the parallel 
Ktl.GI ‘gold’, lit. ‘the bright, defined by GT, not so much ‘true’ or ‘hard’ as 
‘heavy’, just as ^KA .GI .NA .DIB .BA, the magnetic iron ore, is the ‘heavy, 
grasping iron’. But possibly it means only ‘the stone of true voice’ (p. 86). 
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that there is reason to see the softer form of haematite or iron ore in 
we may accept it here as the ordinary red paint or red ochre. 
Sennacherib used burnt brick, and ^uknu in building his palace 

(King, CT. xxvi, 24, 42), the blue of the latter suggesting the contrast 
"red paint' for the other. Esarhaddon (Prisms A and C, vi, 3) built his 
smaller palace pasku h ^KA ^uknt, describing an arch in the 

lines following as like the rainbow' i.e. probably not glaze (as Winckler, 
KB. ii, 139), but paint (e.g. the painted bricks of Anp., AAA. xviii, 
82). The red in the palace at Til-Barsip discovered by M. Thureau- 
Dangin, as identified by M. A. Granger (RA. 1933, 150) is an ochre 
or natural mixture of clayey substance and oxide of iron. 

Further evidence about ^KA as definitely red is found in Sargon's 
Khorsabad Inscr., 1^2 ^^KA occurring where ^sdndu ("redstone'y might be 
expected: <‘KA, “uTmA {hint), “PAR. AS (white), “MUH.AS.G 1 .G 1 : 
digili (read thus) (arsenic yellow), “PAR.AS^ (white), “sirgarru (green). 
Negative evidence is all in favour th.zt ^KA is red, since we find ^KA. 
PAR ^white KA\ ^KA.GlG "black KA\ ^KA.SIG^ "yellow KA\ 
but no defined by DIR "red’. Finally KAR. 184, 38 shows that 
*^KA is the softer and soluble iron ore of a blood-red colour, in a ritual 
against a ghost, with headache, &c., NA.BI ^^sahht tulahhal{as) ^KA 
SAK.KMu te-is-si-ma ddmi-Iu ta-tab-bak "that man thou shalt dress 
in a ih/zM-cloth, spread KA-stone on his temples, let its ""blood" 
flow’, Cf. Pliny (NE. xxxvi, 25): "the magnet called haematites, a 
stone of a blood-red colour, and which, when bruised, yields a tint 
like that of blood, as also of saffron.' A Syr. MS. {HS.y ii, 15) says 
that it produces a liquid as red as blood. Diosc. (v, cxliii) says that 
the best is that which breaks easily, and is either of blood colour or 
black; (not, however , {== basalt) in Esarh. (Meissner-Rost, BA. 
iii, 257, 22 ff.) "silver, gold, copper, lapis (blue), ^GlS.SlR.GAL 
(marble, white), ^sa-lam-du (black), ^asnan (matrix of garnet), ^alal- 
lum (limestone), pilu pisu (white limestone)). ^KA is used also as 
a stone for finger-rings, but not, I think, for seal-stones, which must 
be from the more solid ^KA.GI.NA. ADD. i, 645, 5 mentions an 
ulgurit of gold with a setting of ^KA and ", . , : ib. 620, 2, HAR.MES 
of gold with a setting of KA (without det.). Cf. a gift of the time of 
Tushratta i maninm sarmu 34 ^KA 33 hirasi kabla Hiknt sadt hurasu 
uhfiuz (TA. zSf 54)* Clay, UMBS. ii, 2, 105, 26 mentions 5 ^uknu 15 
^KAi4^PAR.ASsihrdti. 

In MT. simple ^KA is uncommon: "with ^KA zakteraktey sharp (?) 

^ At the same time Ashurbanipal (I A. ii, 50, 21) speaks of decorations in 
bashur abi (i.e. gall-shaped *knops’) ol ^KAy Hdnduy and ^ubnu, i.e. K^-stone, 
red, and blue, so that we may presume that the colour produced by «K!^-stone 
is different from that of ^sdndu. For "applet-shaped ornaments (baihuru) in gold, 
silver, iron, and ZABAR, cf. KS. iv, 86, 29-30. 

* One of these two <^PAR.AS must be wrong. 
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fine (?) iron oxide’ (thou shalt scratch his ‘flies’, lamsdte) {AM, 101,3 , 8). 
(For the provenance of see No. 8(1^).) 

'l ^KA.GfG. ‘black appears to be used often as a hard stone, and 
so probably close to the black haematite of the seals; in MT, threaded 
and worn thus: with ^hulalu (white) ^MUS ,GIR (green) and ^PAR, 
AS (white), on temples {AM, ao, i, iv, 31): on temples, 102, 22: 104, 9: 
on black thread (Myhrman, 2 '^. xvi, 186, 37): when head smells 
offensively (?) {AM, 2, i, 9): against AN ,TA,SUB {KAR. 186, 
r. 15). Worn in ritual {BBR, No. ii, 28): in a virility or love-charm 
{Liehesz, 30, 40). In very early times, J ZABAR SAG.KUL ^KA, 
GlG {TD, 5529: Boson, Fr. 23, 7). It is used as a comparison {KAR, 
185, ii, %: ahnu Mhi kima ^KA,GfG . ‘this stone is like black 
haematite: [its name] is , , , (a stone for loosing the “knot” of a god, 
a stone nam- , , .)’). 

But it is certainly also used in powder: in AM, 16, 3, 12+12, 3, 6, 
brayed alone in naphtha for eyes, (For ‘black ochre’ see 
Hill, Theophrastus, 310.) 

^KA.PAR ‘white is used in MT, against AN.TA.SUB, 
to be threaded {KAR, 186, r. 15) : against all evil (probably worn, KAR, 
213, ii, 23): use uncertain, for some trouble in the pelvis {AM, 52, 
6, 8). (Cf. also CT, xiv, 17, K. 13713, 5.) In a lapidary’s list, v R, 30, 
59, i, 5 (S. 914). In plural, to be threaded (Thureau-Dangin, RA, 
1921, 167). White ochre is the Terra Melia of the ancients (Hill, l.c,), 

^KA,SIG^ ‘yellow ochre’; worn (?), AM, 29, 2, 8 and 47, 3, iv, 32: 
one of fourteen against evil dreams {KAR. 213, 28), dup. K. 2409, 
ii, 18: also in latter, i, 10. 

We have seen above how the ^KAy properly ‘(red) KA^ is used so 
that the ‘blood’ can exude, and similarly that the ‘black’ can be powdered : 
the similar use of the others, ‘white’ and ‘yellow’, can be inferred. 
Perhaps the oxide in these cases is used to dye beads: in AM, 52, 6, 8 
not only does the prescription contain ^KA.PAR ‘white KA\ but also 
^PAR.AS and ^PAR.AS.AS,^ both of the latter hard white stones, 
which rather indicates that the virtue here lies in the material and not 
in the actual colouring, and that ‘white ^KA% one white mineral, has 
some inherent property distinct from the two other white stones. 

^KA , SIG,y like ^KA . G/G, is introduced in an Assyrian description 
of a mineral, for comparison for ^KA , AS, GE^, GE^, a composite word 
‘red iron oxide+arsenic’, in KAR. 185, r, ii, 9: abnu sdsu kima ^KA, 
SIG^ u sa-dP [ri-i-h] (10) abnu sudtu ^KA,AS,GE^.GE^ 

‘this stone (is) like yellow ochre, and a pillow (?) [of the head] : this 
stone[’s name is] “iron oxide+arsenic”,’ This may be either ‘cube- 
ore’, a mineral arseniate of iron, a ‘hexahedral lirocone-malachite’, olive- 

^ Cf. 1. 12 , and Aram, sddyd ‘pillow*, which gives the crystalline shape 
of the substance. 
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greeny passing into yellowish brown, yielding arsenical fumes on 
charcoal, and fusing ‘to a gray, metallic magnetic slag, which gives an 
iron reaction with the fluxes* (EC. 498): or mispickel (arseiiopyrite or 
arsenical pyrites), a compound of iron, arsenic, and sulphur, its crystals 
belonging to the orthorhombic system, and usually prismatic in habit ; 
it is tin-white, but often shows a bluish, yellowish, or blackish tarnish. 
(WM. 89: but against this see ^askiku. No. 4 (v).) 

Another compound of ^KA is ^KA MarhaB arka ‘yellow (or green) 
mineral of iron oxide+marhaB (pyrites)*, for which see under ^marhmi 
(No.9(# 

S{g)m.d(h) ®Sad§iiii sabitu, ^KA.GI.NA.DIB.BA, magnetic 
iron; ^Sad^nu baltu, ^KA.GI.NA.TILXA, ferrum vivum. 

‘Grasping iron ore’ and ‘living iron ore*, i.e. magnetic iron, the 
magnes of Pliny, and lodestone, his ferrum vivum {OTC. 125).^ In 
NH. xxxvi, 25 he discusses the magnes^ known as sideriiis ‘iron earth* 
(see Bostock, ik) ; and mentions a ‘male* and ‘female* : ‘the moment the 
metal (iron) comes near it, it springs towards the magnet, and, as it 
clasps it, is held fast in the magnet’s embraces*. But a knowledge of the 
properties of magnetic iron ore can be traced back to Aristotle (4th cent. 
B.c.), and of the lodestone to the Greeks of the eighth century. The 
ferrum vivum of Pliny (ib, xxxiv, 42) appears to have been the lodestone, 
which is, according to DAC. iii, 344, the name applied to those speci- 
mens of mineral magnetite which are magnetic with polarity. 

The ^hddnu sahitu is described in KAR. 185, r. ii, 14,^ thus: abnu 
MiuGUL (?) DIR (?) piluti ukal ^KA.GI.NA.DIB (15) Bim^u ahan 
kindti MIu GI,NA lid{}yhu-ub (16) mimma sa ina pt-su zissu kittu u 
sartu ana (17) manna amelu na^du-^ma sdsu ihzi-su (18) kaspa 

kab-‘bit (?) . . . -ma. The translation of L 14 is difflcult, owing to the 
condition of the text, the only satisfactory word herein being ukal ‘it 
holds’, referring to the magnetic attraction. Tentatively I would suggest 
‘This stone is full of covetousness (?): it grasps piluti: its name is 
KAMI, N A. DIB (“grasping haematite”). It is the stone of truth: 
let (?) him speak the truth (i.e, a pun on KA . GI. NA) ; whatever comes 
forth from his mouth is true, and he will reveal treason to the light of 

^ Overlooked by Meissner ii, 1932, 63): ‘Was dieser Zusatz bedeuten 

soli, vielieicht das lebendige Spiel seines Glanzes, ist noch unsicher’, and ‘Was 
fiir eine Specialitat der sadanu sahitu bezeichnet, ist wieder noch nicht auszuma- 
chen; vielieicht ist er ein “in Gebrauch genommener, bearbeiteter” Stein\ 

^ GUL{SUN) = b^bdtu ‘to plunder’, kald la ameli ‘hold prisoner (of man)’, 
kardmu ‘to hold back’ (D., 429). ‘Being full of covetousness(?)’ (DIR = maid, 
‘to be full of’) can be paralleled by maid pulubti, kuzhu u laldy kuzbu u ul^a, and 
riMti (MA, 541). PiMti is difficult: one would have hoped to find some word 
suggesting ‘iron’ here: we cannot refer it to pild ‘dark(-red)’, applied to blood 
(AM. 50, 4, 17 : AJSL, 1930, 9, n, i) indicating the dark red colour of the stone. 
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open day; he will be a famous man; his own knowledge’^ will acquire (?) 

money . . / (i.e. owing to the acquisitive power of the magnet). 

CL Pliny (iVIf. xxxvii, 60), where he says that the possession of 
haematite reveals treacherous designs on the part of barbarians, and 
that 'Zachalias of Babylon’ says that it ensures success in petitions, 
plays a part in lawsuits, and that to be rubbed with it on the field of 
battle produces beneficent results. Add to the above KAR, 14, 24-5, 
^KA,GI,NA sa ina mdti nukurti rigma ezza taskunu Haematite, 
which didst utter a loud cry in a foreign land’ (said of haematite, be it 
noted, and not of the magnet), which may perhaps explain ^KA.Gl, 
as 'true voice stone’, i.e, the ringing sound given out by haematite 
when struck. A connexion with the Sun-god (as the power of light and 
justice) is shown in JRAS^ 1929, 284 (Mullo-Weir) ^KA,GI.NA 
hd-da-an-nu na-^ra-am daidni ^[f-’ri(?)] '0 Haematite, (stone) 

of the mountains, the delight of Shamash, the s[upreme (?)] judge’. 
He who possesses a haematite seal 'will destroy’ {KAR, 185, n i, 10): 
the Syr. of HS. ii, 160 calls haematite ‘gracious’. 

In Man^ 1928, 13 , 1 adduced, as proof that ^KA,GLNA.DIB.BA 
was magnetic iron ore, the occurrence of this mineral in two magical 
rituals for sexual intercourse (published in LZ. 35, 15 and 43, 13). 
As may be seen, Ebeling did not translate this mineral at all, and his 
translation for the complementary A". i<I as ‘Magnesitstein (?)*, 
apparently by confusion with an incorrect and antiquated translation 
of A,BAR, abaru, was very far from the mark. The text runs: 'Ritual: 
Thou shalt put powder of magnetic iron ore (and) powder of iron into 
<&ttri-oil, recite the incantation seven times; [the man] shall rub [his 
penis therewith], the woman her uterus, and they shall copulate’: and 
‘Ritual ; thou shalt powder magnetic iron ore, mix with iwri-oil, recite 
the incantation seven times, his abmnatu (sexual part?) rub herewith: 
[powder of iron] rub , mix with 5 wri-oil, recite the incantation seven times, 
the sexual part (?) of the woman sprinkle therewith : the man and woman 
shall [copulate]’. Clearly in these cases the idea is that of attraction 
by the magnet for the iron. G. F. Kunz, Curious Lore of Precious Stones^ 
96, relates that a negro woman in Georgia some fifty years ago sued 
a conjuror for five dollars which she had paid him for a piece of lode- 
stone to serve as a charm to bring back her wandering husband. 

A similar idea is found in the charms against hatred and unpopularity, 
as in AM. 87, i, where kelp(?), Ca/cwiwfe, hellebore, . . . and magnetic 
iron are to be rubbed on the unpopular man with various oils: the 
Calendula^ I venture to suggest, because of its Assyrian name Tt- 
inclines-the-Face’, the hellebore, because of its power to sneeze 
away evil, and the magnet because of its attraction. In Scheil, 
RA. 1921, 27, we find a love-incantation on behalf of a woman: ‘the 
^ Or lit., ‘possessions, property*. 
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^saddm{myDIB.BA (magnetic iron) in her right hand, the GiS. 
MA.TU an. bar (the bowl of iron, not ‘Ninip’, as Scheil) in her 
left hand she holds’, i,e. the one will be attracted to the other. In a 
ritual for sexual purposes (LZ. 33, 2a) ZID.ZID AN, BAR ZID, 
ZID ^KA . GI.NA , DIB . BA Hmhur-pdni, kihir-^^^ndri, a-na ( !, prob- 
ably read t]B.y ^^ndri (i.e. iron ‘powder’ (filings), powder of magnetic 
iron, Calendula^ black sulphur, probably yellow sulphur) are to be put 
in oil and rubbed on with incantations. 

■ ^KA.GI.NA.DIB.BA is used in MT.; for AM. 12, 4, 3: 
13, 6, 18: 16, 3, 14. To anoint temples^ eyes, md neck, with others, 
including ^ AN, BAR ‘iron’, AM. 97, 4, 27, dup. KAR, 182, 10, and 
CT. xxiii, 44, 3. For uterine trouble, bray and mix ^KA. GI.NA* 
DIB. BA with others in honey, himetu-ghtt, and oil, to anoint uterus, 
KAR. 194, 2: to stay menses, on a pledget with others, including 
AN. BAR ‘iron’, ik 45. ‘[When] ... in his anus like a woman who[se] 
mens[truation] . . , drink ^KA. GI.NA. DIB. BA in beer’ (. 4 M. 43, 
I, iii, 5). As a bead, to thread on: KAR. 192, iv, 31 : thread for pregnant 
woman (Thureau-Dangin, RA. 1921, 168)^: thread (jBBi?. No. ii, 28): 
to be worn to turn evil dreams to good, KAR. 252, r. 5 : (also doubtless 
to be worn), for sim., KAR. 213, 2S. ‘Haematites’ is prescribed in 
Diosc. (v, cxliii) and Pliny {NH. xxxvi, 25) for eyes and burns, and, by 
the former, for strangury and menses; Sprengel {Diosc. ii. 655) quotes 
Alexander Trallianus as recommending haematite as styptic. In SM. 
ii. 90, 92, haematite is pounded and applied to eyes. 

There is a punning way of writing this stone in Esarhaddon’s campaign 
against Bizu {PE. 22, 55): ‘120 double hours of sandy ground, thistles,^ 
and ^KA sabiti\ the sabiti here being properly ‘gazelle’. ‘Gazelle- 
mouth stone’, never very attractive, can hardly stand as a translation. 

The other mineral, Haddnu baltu, is obviously Pliny’s ferrum vivum. 
It occurs in the mythical text AOTU. i, 4, 305, 44 ume ina mdti ^saddnu 
baltu ikkabbi it lu Mam (approximately ‘the days (when)/errMm vivum 
shall be said in the land: so may it be’, but the meaning is not clear). 
But it certainly exists as a mineral in the lists, or otherwise we might 

* Described as kupputu, ‘to mass’, ‘roll up V Syr. Ephath, Ethpe. = in nodmn 
formatum est, v. RA. 1929, 73, n. 3 : AM. 48, i, 8, ‘fruit of poppy before uktappitu 
(they have massed it)’. KAR. zoi, r. 40, in suppository: RA. 1929, 73, 9 
{AM. 7, 7, 9 : 43, 5, 5 : 57, 5, 13 : Speleers, Recueil, 318, r. 37), of rolling up can- 
tharides and root of male mandrake as suppository (no pledget mentioned). If 
this is right, the Assyrian magician is dealing with the powdered magnetic ore. 

^ There can surely be no doubt that ikm word pukuttu means ‘thistle’ {AH. 
102); Adad, the god of the wind, is invoked to fill an enemy’s fields with it, i.e. 
to carry the thistle-down. To the instances in AH. add one from Legrain, 
JJMBy No. 80, 10, in a description of jewellery of the time of Nazimaruttash : 
2 MAH pu^gut-ti kiratiy i.e., in the form of gold thistle-heads, not thorns, as 
Legrain. The thistle is reckoned among the shapes for beads (Beck, Arch. 
1927, 28). 
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have been tempted to translate it differently, comparing URUDU 
living copper’ (Scheil, 1921, 51, 17). 

Magnetic iron is found near Diarbekr in large quantities, Narr. 521 : 
EE, ii, 349 : S. of the Charoki Su (plateau of Diarbekr, Karaja Dagh), 
the mud and sands of the Tigris banks being almost covered with black 
magnetic iron sand {A, 270): in boulders at Diurik, not far from Keban 
MaMen {Narr, 526) and in immense quantities about 60 miles NE, of 
Tabriz (Mactear, rJM. iii, 1894, 2). Tigl. Pil. I (c. 1100 b . c .) obtains 
'^KA, ^halta, and ^KA.GI.NA from Nairi, mountainous regions to the 
NW. (TP. viii, 1 1), which, of course, coincides with the first of the above. 
Here may be added that brown haematite is found near Hit {EE, i, 
44): red ochre from Hormuz, in the Persian Gulf (Venetian red+iron, 
Hill, Theophrastus^ 311). In Persian times ^KA,G[I,NA\ (= Pers. 
axsaind) came from Khwarizm, Chorasmii, E. of the Caspian (Scheil, 
MMAP, xxi, 8, 27). 

To sum up : ^KA with its different colours white, yellow, and black, 
is iron ore, ochre, itself being the simple red ochre. ^KA.GI.NA, 
saddnu, is the hard haematite : and ^KA . GI.NA . DIB . BA, the ‘grasp- 
ing haematite’, is magnetic iron ore, ^KA, GI.NA. TIL, LA being in 
all probability the lodestone, ferrum vimtn. 

9. The Iron Pyrites Group: the Vitriols 

9 (fl) “PII/, a&aw ‘fire-stone’, iron pyrites. 

9 (b) Aban SamB, ^DINGIR.BABBAR, * Sun-stone*, similar? 

9 (c) Sargubba, ^SAR,GUB.BA, iron pyrites: ^ZUR.SAR.GUB .BA, 
decomposition of pyrites, ianibu, green vitriol: °GI.RIM.SAR, 
GUB.BA, the fruit-shaped pyrites used in decorations. 

9 {d) ^ZA.SUHy the base of the vitriols and its compounds: (i) 

§uhu^ °ZA.SUH (alumen), sulphate of iron: (2) BM arku, ianibu^ 
^ZA.SUJS-SIG,y ^ZA.SUIf.UNU.KI, ^ZUR.SAR.GUB ,BA, 
green vitriol : (3) kibaltu, ^ZA . SUff. UNU. KI. GAL ( = ianibu hurru’^ 
[mu]), cobalt: (4) uriabu, iarabu, ^ZA.SUII .DIR, ^TU, red vitriol: 

(5) ^lamaitu, blue vitriol: (6) various other forms of ^ZA.SUff. 

g (e) (1) ^MarhaB, marcasite: ^KA.Marhali arka, marcasite: sdndu 
Marbasitu, aventurine: ^dulu Marjhasi, ‘crystal marbasi-stotiQ^ 
(similar). 

9 (c) (2) ^Markusu, pyrites in some form, marcasite : hannabaliru, fuming 
sulphuric acid ? 

9 (a) and {b) ^Pindu, ®BIL, aban isati, ‘fire-stone’, iron pyrites : 
aban Samsi, *Suii-stone% similar? 

Note the sequence ^BIL (once incorrectly, ^AN. BIL, ‘J’ 41) — ^pin- 
du = ^aban isati (and probably . . . HUS),^ ‘A’ 3: ‘D’ 13: ‘G’ 18: 

' Mat, 52, 2, 5 has MV. 5 E.TIR = . . followed by ^ZUR.SAR.GUB. 
BA = , . . and ^sag-giLmut = , . similar to ib. 71, 8, Hag-giUmut followed by 
® ,, (= AN}) .Sl.TIR ”... In each case the Assyrian equivalent is lost. The 
fact that the TIR is the same in both instances prevents the suggestion that it 
is a mistake for IfUS as in the Kouyunjik text above, thus rendering nugatory 



*H’ 36 : *r 20 : *J* 41* precedes Hanibu ‘green vitrioF (cf. 41) 

znA ^^saggilmut ‘thunderbolt’, sulphide of iron (‘D’ 13), and in ‘H’ 
and ‘J’ it follows Harahu ‘red vitriol’. 

In BAG, zi^^ pindu is given with the meaning ‘Narbe (?), einer 
Brandwimde (?), Pnstel(?); — e. Stein (Feuerstein ?)’. As a disease, 
pindu occnxs commonly in the head {CT, xxvii, 18, 9: K. 2063, Bezold, 
Cat: Holma, Omen Texts, 1,1: Frank, Stud, i, 163, r, 9: Dennefeld, 
Geburtsomina, s.v.). A white form of pindu is called garabu, leprosy, 
(AM, 84, 4, r. iii, <)): pindu , • . can also occur on the penis (^M. 22, i, 
17), so that it is probably herpes, especially herpes praeputialis, ‘an 
eruption of vesicles on an inflamed patch of integument’ which are 
developed in groups, ranging in number from 2 or 3 to 20 or 30, and 
in size from that of the head of a pin to that of a small pea (DM. i, 641). 
Herpes zoster, ‘shingles’, shows a succession of clusters of white, silvery 
vesicles (PC, xii, 1838, 174). 

Now aban isati means ‘fire-stone’, but neither ‘coal’ nor ‘flint’ will 
coincide with the appearance of th& pindu or ‘herpes stone’. The same 
objection, however, cannot be raised against pyrites, with its peculiar 
granular surface: and from its very nzaxQ pyrites ‘fire-stone’, with its 
property of giving fire when struck, as well as its relative position in the 
Assyrian vocabularies near ‘green’ and ‘red vitriol’, we may reasonably 
identify ^pindu, aban isati, ‘fire stone’ with the iron pyrites. 

The ‘Sun-stone’ {^DINGIR,BABBAR, aban (‘A’ 4: 

*r 19 (?)), may also perhaps be included as pyrites, either because 
pyrites produces fire, or from its connexion with the false thunderbolt 
(the nodule of sulphide of iron) and the Assyrian comparison of the 
lightning which comes out of the sun ‘like a thunderbolt’ (No. 10 {d)). 
The stone is mentioned in TA. 14, 27, in the list of gifts from Ameno- 
phis IV to Burnaburiash: . . , aban ^^^Satnsi bu~a-[t\i sum-su, and in a 
lapidary’s list (?), ADD. 993, ‘iv’, 12: I pindu GI hurasi (re-exd.). 
Actually a ‘sun stone’ exists in mod. geology, but I doubt if this is our 
word (see marhasi, No. 9 (e) (i)). 

9 (e) SargubM, SAR.GUB.BA, iron pyrites: ^ZUR.SAR. 
GUB.BA, decomposition of pyrites, ianibu, green vitriol: 
^GI.RIM.SAR.GUB.BA, the fruit-shaped pyrites used 
in decorations. 

In ‘A’ 22 ^ZUR.SAR.GUB ,BA follows ^samaitum ‘blue vitriol’, 

the possible restoration AN.Sl.HUS, the Sl.HUS being the weapon of 
Ningirsu (D. 449, 191). Moreover a sealof given by Tushratta, occurs 

on TA. 2$, ii, 30. For AN.SE.TIR, see No. zj(h). 

^ Meissner, 1904,3, 16, reads sa (with HlFB. 8). I have re-examined 

the tablet and can see only three horizontal wedges, and not the four which occur 
elsewhere, e.g. Lzi. But I can also see no double wedge for the middle wedge, 
and consequently the sign may well be ia, which, of course, it ought to be. 
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md' recedes ^marhuhm; marcasite, pyrites (GTC. i 17: see No. 9 
(^) (2)); as I pointed out (/^. 112) on ‘D’ 14 it is actually equated with 
ianibu^ green vitrioF. As the green vitriol is obtained by the decomposi- 
tion of iron pyrites, we have a very satisfactory line on which to work for 
the identification of ^ZUR,SAR,GUB .BA, 

First we must refer to another mineral, with its name based on the 
group ^SARMUB.BA, but also hitherto unidentified, ^GI.RIM. 
SAR. GUB.BA, GI, rim— ilium ‘calk of a fiower’, especially the 
peculiar and almost spherical column-base, which is described by this 
word illuru^ on the backs of female colossi (see my article, PRSM, 1926, 
53, and for a picture of it, AD, ij^). Note the piece of Sennacherib’s 
bull from Nineveh {Arch, Ixxk, pi. lii, 122, N.) (6) u ^GI. RIM.SAR. 
GUB.BA ia kma inib mU.[URMAY 'md^GLRlM.SAR.GUB . 
BA which is like the pome[granate] fruit’, i.e. the glittering balls of 
yellow-brown pyrites, evidently used in some rather crude adornment 
of the palace. Cf. FC. xiii, 29 (1839), pytites being described as 
‘frequently found in the form of various fruits’. Esarh. also adorned his 
palace in the same way (FF. 26, 80). 

■' 'Wec^nno'wexplzm^ZUR.SAR.GUB.BA, Since ^GI. RIM. SAR 
- GUB. BA is the: large pomegranate-shaped sphere of pyrites, and 
^^ZUR^SAR.,GUB,BA'As the equivalent of ianibu ‘green vitrioF, 
we must see in the simple ^SAR.GUB.BA a form of pyrites, identify- 
ing, in the addition ZUR, some word which indicates the change of 
pyrites to green vitriol or copperas (protosulphate of iron). But green 
vitriol is actually the result of the decomposition of pyrites, and hence 
the application of the Assyrian equivalents for ZUR, such zs naharmutu 
‘destruction’, and others of its values indicating to ‘crush’ or ‘beat’, 
(D. 437, 7, II, and 49 ff.), will show that the Assyrians recognized this 
decomposition as the origin of their substance ianibu, 

^SAR.GUB.BA must, therefore, mean the simple pyrites. Tush- 
ratta sends to Amenophis a sallul\a\m^ the tittu (finger) of which is set 
with ^SAR.GUB.BA and uhnu (clear lapis), arid its hilt {KIN, 
sakar) is a female figure of ^GlS.SlR.GAL (zlzhzster) set with 
uknu sadt, to which was added 6 shekels of gold {TA, No. 22, ii, 20). 
Another object was ornamented with hulalu (?) (white lead) and uknu 
sail in the middle of which was ^SAR,GUB,BA {ib, i, 48 ff.): thirty- 
five ^SAR,GUB,BA stones are mentioned, ib, ii. 7, and one sargubhu in a 
jeweller’s list (v R, 30, 66 g). Iron pyrites ‘may possibly be mistaken’ for 
native gold {WM. 94), which doubtless explains its inclusion in Assyrian 

* I believe this is the only restoration plausible. My suggestion, Lc. 135, is 
wrong, as there is no mention of seeds. It is in my recollection that I dug 
out, at least once, at Nineveh a sphere of about 7 in. in diam., which I took to 
be a cannon ball of fairly recent centuries, which (on reconsideration) might 
be Sennacherib^s pyrites. 
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jmelteij, SARMUB, BA is one of the minerals prescribed (to be 
worn?) following after ‘red gold’ and ‘yellow gold’, when a man’s 
^god and goddess are angry with him’ {KAR, 213, i, 15), and it and 
GI.R 1 M.SAR.GUB.BA are included together among eight minerals 
for ‘joy’ 5 ih. 4, 22. A seal of GI . RIM . S AR .GUB, BA is possible, 
^DD. 993, ii, 6. 

To sum up: ^SAR. GUB. BA is a word for pyrites: ^ZUR.SAR. 
GUB. BA is the decomposition of pyrites, i,e, green vitriol: ^GI.RIM. 

G 175 . BA[ is the fruit-shaped pyrites. 

9 (d) (1) Subfli/ ^ZA.SUH^, the base of the names for the 
different vitriols (alumen), sulphate of iron {OTC. 110). 

‘H’, note: ‘L’ 99. The general meaning ‘vitriol’ for the groups headed 
by the word ^ZA.SUH is more easily shown with the evidence afforded 
by the particular vitriol ianihu^ this becoming overwhelmingly cumu- 
lative when ail the group is considered together. First, note the vitriols 
as known to the ancients {Coll. 241, 242): 

Blue vitriol^ sulphate of copper. 

Green vitriol^ sulphate of iron, and basic sulphate of copper. 

Yellow and red vitriol^ basic sulphate of iron. 

White vitriol, sulphate of zinc, sulphate of alumina. 

Stapleton (MASB. 322) gives Ar-Razi’s list of the vitriols thus: 
(a) White (including alum): (b) Yellow, including ‘inlc vitriol’, ‘cobblers’ 
vitriol’, md Surt: and (c) Green, i.e., kalkand, the test of which was that 
when moistened and rubbed on iron it turned the latter red, and hence 
contained copper. Kalkatdr, which is stated to be both red and yellow 
in colour, was apparently regarded as being similar to kalkand, as it 
answered to the same test. Fie notes the absence of blue vitriol from 
the list, but considers that it may be the ‘cobblers’ vitriol’. Hist, ii, 
144 (Syr.-Arab. MS.) gives seven vitriols: (i) yellow: (2) yellow, used 
by goldsmiths: (3) a kind mixed with dust, used by shoemakers and 
dyers: (4) green (chalcanthum): (5) yellow (chalcantar) : (6) red, sori: 
(7) the most noble, vitriol washed by running water (a part descends 
with the excavation of mines, and the sun’s rays coagulate it). 

So much, therefore, for the general views held by the ancients on the 
‘vitriols’. We can now discuss the special meaning of ^ZA .SUH, subu. 

It has already been shown (No. 9 (^)) that ^ZUR.SAR.GUB.BA == 
ianibu; that is to say, a form of pyrites = the word which I hope to 
show is green vitriol, the result of decomposition of pyrites. Besides 
this we have ^ZA .SUE defined as ‘green’, ‘red’, and with a kind named 

* I am usually omitting the determinative ® before the Assyrian words for 
vitriols, as the syllabaries give them both ways, with and without. 

^ = aban msikti (iv R, 18, 2 r. 9). We must relinquish siljru (SAL 9017, 
from a supposed reading of CT. xii, 28, 22) in favour of Meissner, Beitr. ii, 91, 
10 1, hitrdnu. 
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kibalfu. Accepting, for the moment, the evidence of GTC. no that 
we are dealing with the vitriols, we must obviously see in the simple 
form (to which no special definition is given) the base of all. 
lanihu^ subu arliu ‘green Mw’ is the most important, and as both this 
and simple hbu occur in the same receipt {AM, 102, 22, 23), it is obvious 
that suhu is distinct from the green kind. Equally, the existence of a 
red ^ZA,SU]H eliminates that colour as a possibility for subuy and we 
have also to omit the blue vitriol, Subu is used in describing part 

of a building in a religious text: ina su-be-^t u uhnt rdkkat ‘(thy abode 
which) has been beautified with hMi and lapis’ (Reisner, Sum,’-Bab, 
Hymn,y no, 26), another reason for eliminating blue. As a seal it is 
mentioned with the black of haematite {CT, xxiii, i, 10) ‘with a seal of 
hbu and iaddmi. It would seem, therefore, that we should accept as 
its meaning the ‘white vitriol’ of Ar-Razi [MASB, 348). It must be 
pointed out that the epithets ihhuy ellUy zrA namm (as equivalents for 
PAR ‘white’) for Mhu (‘L’ 102-4) have no weight in this, as they are 
applied in the same text {ib, 77-9 and 86-8) to the red and blue stones, 
sdmtu and uhiu. 

This ‘white vitriol’, curiously enough, at all events at first sight, is 
said to be ‘alum’, a confusion shown both in the zdje ahyaz ‘white 
vitriol’ of India {BMM, 63), also said to be alum, and the classical 
alumen. In this latter case Beckmann {HL i, 180) tried to show that 
the ancients did not know our alum, and that it represents sulphate of 
iron: Moore {Am, Min.y 124) disputed this satisfactorily, maintaining 
that ‘some of the properties ascribed to alumen belong to our alum, 
but not in the least to sulphate of iron. . , . Thus Dioscorides says 
(v, 123), of the fibrous variety, which he terms that it is exceed- 
ingly white ay w), and from Pliny’s description of this kind 

{H,N, XXXV, 52) we may infer that it was such an efflorescence as that 
called plume, or fibrous alum. . . . Pliny, too, speaks of alum as white— 
as used for whitening wool, — as being prepared for certain medicinal 
uses by burning it in pans until it cease to flow liquid, all which is 
quite inapplicable to sulphate of iron.’ 

On the other hand (/J. 123) ‘the aru^rTT/pta of the Greeks, called alumen 
by the Romans, may in some instances have been sulphate of iron, or 
some other vitriolic salt besides what we call alum’. The conclusion is 
that the word alumen means both the sulphate of alumina and of iron. 

This confusion does not appear to occur in Assyrian. If ^ZA,SUH 
‘white vitriol’ (as we suppose) were a form of ‘alum’, it is certainly 
different from the alum indicated by gabil (2 (w)), for both occur side 
by side in a medical receipt (to be drunk for some urinary trouble 
KAR, 193, 7, 9). Gabuy used in dyeing (2 (w)) must certainly be the 
sulphate of alumina: M>Uy if it is accepted as the base of the vitriols, 
will represent the sulphate of iron. 
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The explanation of the confusion can be seen in the method of 
obtaining both : Tor many years pyritous deposits in India have been 
used for the manufacture of soluble sulphates of iron and copper. With 
the alum which was formerly obtained in quantity from the decomposed 
pyritous shales at Khetri and Singhana in Rajputana, copperas and blue 
vitriol are also obtained’ (SMR. 46). Doubtless the Assyrians obtained 
theirs in the same way, one of their mines being probably those at 
Shap Ma'den (Kara Hissar, Siwas, Narr, 129). 

Philologicaliy it might be suggested that the Syr. saiubd, putridus 
(i.e. our decomposed pyritous shales),^ rubiginosus {HS, ii, 59, Syr. 
text, last line) represents a borrowed form of ^ubu^ but there is no original 
connexion between the two. Otherwise we might read mpu (although 
unlikely in the face of the form and compare SytJ'phd^ in 

Pael, liquavit. 

^Subu may be the equivalent of the Heb. fbo,'^ the stone in the High 
Priest’s breastplate. An interesting comparison can also be made with the 
river ^^^^ZA.SUH=SUBA = ndr ^^^Dumuzi (ii, R. 50, 13, c-d)^ 
^the river of Tammuz’. Since Tammuz was, above all things, asso- 
ciated with the Underworld, it is possible that in this ‘river of vitriol’ we 
may see an Assyrian Styx. 

Note the similarity of the word ZA.SUH (although, it is true, this 
is given the value SUBA) with the Arab, zdj ‘vitriol’. Certainly Assyr. 

becomes once at least z in Syriac, i.e. hashuru = hdzzurd, while 
the Heb. becomes in Syr. g*hek so that the combination of 

i+h in Sumerian might have a strange result, if borrowed. But it 
may be only coincidence, and it must not be forgotten that ZA may have 
to be read I A, 

Subu as the name of a seal-material must surely indicate the staining 
of a stone with this chemical, since nowadays, in order to obtain a 
‘Brazilian carnelian’, green copperas or ferrous sulphate is used to 
obtain the colour (see Introduction). (Other instances of it as a seal 
are AM. 23, 7, 4: and against Thureau-Dangin, RA. 1921, 

168: and as beads, to be threaded and worn, BBR., r. ii, 8; CT. xxiii, 
34, 29: ‘of the right on his right hand and of the left on his left hand’, 
Thureau-Dangin, RA. 1921, 164, 3.) Cf. also KAR. 213, i, 18, 27, See . : 
^KlSlB.ZA.SUH, K. 9288 (Bezold, iii, 1000). 

In MT.:^ZA,SUH is prescribed; for with others in suet, 
AM. 12, 4, 4: for temples with many others, AM. 102, 22; in urinary 

^ Cf- banna-habru ‘fuming putridity?’ (No. 9 (e) (2)); ZUR in ZUR.SAR. 
GUB.BA (No. 9 (c)): possibly marbui'u, connected with Syr. r'hdsd ‘decay’ 
(No. 9 (e) (2)). 

® Obviously a borrowed word. ‘Agate’, the suggested . translation, may of 
course be erroneous, but it is not improbable that we have here an agate dyed 
with vitriol. 
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trouble^ to be drank {‘male and female ^ZA.SUW) KAR, 193, 9. Its 
use for eyes is paralleled in Pliny, iVH. xxxiv, 32, with chalcitis for 
eyelids, pains, and films on eyes, and, applied to the forehead with a 
sponge, a check to defiuxions from the eyes. 

To sum up: simple ^ZA.SUH is ‘white vitriol’, a form of sulphate 
of iron (including the sulphate as a form of alumen), and is the base 
of the words for vitriol 

9-id) (2) lanibii, ^ZA.SUH.SIG^ (®nibu should doubtless be 
read ia 4 -iii-bu, ZA ‘stone’ having the value 104 ^), ®ZA, 
SUl.UNU.KI (‘§uba of Erech’), ^ZUR.SAR.GUB.BA 
(decomposition of iron pyrites, see 9 (c)): i.e. ‘green 
subh (vitriol)’, ‘A’ 22: ‘D’, 14: ‘H’ 10, 11 : ‘J’, 42- 

From the number of its synonyms, the most important of the vitriols, 
and, as its adjective shows, ‘green vitriol’. Its position in the syllabaries 
near pyrites suggests at once that the Assyrians recognized its origin in 
decomposed pyrites. It is Pliny’s chalcanthum (OTC. 111), which was 
prepared in pits, being held in solution in water. The water was then 
boiled, poured into reservoirs, and in it and over it were hung cords to 
which a slimy sediment attached itself in drops of a vitreous appearance, 
resembling bunches of grapes, which was then dried for thirty days. 
This substance was often taken for glass, being blue and of a brilliant 
lustre, and when dissolved it formed a black dye for colouring leather 
(AiJ. xxxiv, 32). 

There is at least a similarity between ianihu and the Heb. ^endh ‘grape’ 
(the Assyrian inhu probably has no connexion, kamnu being the word for 
‘grape’), thus suggesting the botryoidal appearance of green vitriol. 
The equivalence of ianihu with ZUR,SAR. GUB.BA ‘decomposition 
of pyrites’ equally shows its origin. 

In MT. usually magical: with ceremonial knots to stop hair falling 
out, AM, 3, 2, 16 (perhaps because of its adhesion and black colour): 
bind on temples, AM, 102, 23, 32: 104, 10: to be worn, for favour in 
high places, KAR, 71, r, 19, 24 (with red sdndu, the black to represent 
the hatred to be annulled by the more pleasant i^d) : ia^-ni-bu (black) 
and hulaJu (white lead) on right foot of pregnant woman against the 
lamastUy Thureau-Dangin, RA, 1921, 168 (in contrast with the red and 
blue on the left foot). Various, AM, 7, i, r. 5: 29, 2, ii: 47, 3, 30: 
KAR, 213, 1, 6, 8, 16 (for divine favour). Once for some stomachic (?) 
trouble, internally (?), AM, 40, 5, 20. ^Zdje asfard (yellow vitriol) is 
used in India for eyes, urethra, and vagina, to lessen mucous discharges, 
and as an internal astringent {BMM, Bo), 

^ ^Za-ni-^hu in CT, xiv, 17, i, 10, is a mistake. I have re-examined the tablet, 
and I think that the za is a badly written id. 
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^ZA.SUH.VNU.KI{^ su-um- . . and E (?>. . . , X’ m, 112)^ 
Vitriol of Erech’, suggests that it may have been made at that place,* 
but there is no reason, as far as I know, to suppose that it was a locality 
for pyrites (see No. 9 (d) (3)). IB, 1080 speaks of zdj el- Iraki 'the vitriol 
of Iraq’ of the shoemakers, which might be a corruption, or at least 
referable to Erech, as the Iraq origin of our vitriol. 

Iron vitriol is found native in mines (R. Kirwan, EL of Min,^ 1796, ii, 
20). At Arghana Ma'den the roof and walls were of solid pyrites, diversi- 
fied with stalactitic coatings of blue and green vitriol (Smyth, YT, 102: 

Quart. Journ, GeoL Soc,i^ 

To sum up: ^ZA,SUff.SIG>j^ ianibu, green iiwM, is chalcanthum, 
kalkand, green vitriol, its philological equivalence iaiiibu == Heb. 'Snob 
indicating the botryoidal form taken on by the substance in its manu- 
facture. Its origin in pyrites is shown by the equivalence ZUR.SAR, 
GUB\BA ianibu, 

9 (d){Z) Kibaltu, ^ZA.SUH.UNU.KI.GAL, ^ZA.SUH.ki-bal- 
ti, ^ianibu biirrumu(?) ‘great vitriol of Erech’, ‘green 
vitriol two-coloured’ (?, or less probably, dark blue)’* 

‘H’ 12, 13, and note: ‘J’ 43. The question whether kibaltu is our word 
‘cobalt’ was raised with no little courage by Mr. C. J. Gadd in a 
review of my OTC. in which I had not dared, I confess, to make the 
comparison, but, emboldened by his suggestion, I think it should be 
followed up. 

‘Cobalt’ is ‘a nickname given by the miners because it was poisonous 
and troublesome to them; it is merely another form of G. kobold^ 
a demon, goblin’ (‘cf. Low Latin cohalus^ a mountain-sprite’) (Skeat, 
Etymological Dictionary). To those uninitiated in English philology 
like myself, the derivation sounds a little in the style of a-non-lucendo^ 
but whether the Assyrian kibaltu is any better remains to be seen. 

In our word kibaltu we have: («) its Sumerian form 'great subii 
(vitriol) of Erech’, or, since the Subu of Erech (9 {d){z)) — ianibu^ ‘green 
vitriol’ (the 'grape-like vitriol’), we may read it ‘great green vitriol’, 
whatever that may mean: {b) burrumu Q\ reading doubtful: as it stands 
it would be ‘two-coloured’ (often white and black), but if it could be 
related to burumu 'the (gray blue) firmament’, we might see a blue colour 
in it: {c) ^ZA.SUH .kibalti ‘vitriol of M)altu\ Kibaltu itself may be 
either a Sumerian loan word, like giparu^ gisallu^ titalluy or a Semitic 
word like kisadu or lisanu. Since KI.BAL (= mdt nukurti, nahalkattu) 
is a well-known group, the probability is that the word kibaltu is 
borrowed from Sumerian. It does not occur elsewhere than in these 
Syllabaries, and there is no indication of its inclusion in the Glass-texts. 
How far can we compare it with what was known to the ancients? 
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Cobalt has long been supposed to have been known to the aneientSj 
although perhaps only as an ore {EC. 461 : cf, HI. i, 478). It has been 
identified in Kassite glass from Babylonia: Prof. Georg A. Koenig, 
quoted by Hilprecht, viii, 1893, 189, examined a piece of what was 
supposed to be lapis, and reported that in reality it was a piece of 
bluish opaque glass, its blue being due to cobalt. Similarly Lucas 
(JZMI. 218) says that cobalt has been recorded in Egyptian glass of the 
XVIIIth Dynasty (see also ColL 245* ^nd EAA. 660), 

In the first place, the description given by HD. 412-13 is near enough 
to the source of vitriol to account for the Assyrian inclusion of cobalt 
amongst the iron and copper vitriols: ' Cohaltum, she Kohaltum^ is a 
Sort of Marcasite, or hard, heavy, reddish granulated Stone’ : 'a reddish, 
hard Stone, that is heavy, and in Grains of the size of our Peas, that 
stick several of them together upon a kind of Spar or Marcasite, like 
Antimony’: ‘this Cobalt is usually found in the Silver Mines, and is a 
Plague to the Workmen being a dangerous Poison’. Cf. also ‘This kind 
of pyrites (i.e. cadmia metallica) miners call cohaltum. . . , The juices, 
however, out of which pyrites and silver are formed, appear to solidify 
into one body, and thus is produced what they call cohaltum. There 
are some who consider this the same as pyrites, because it is almost the 
same. . . . Three kinds are found . . . black (abolite ?), grey (smaltite ?) 
and iron colour (cobalt glance?)’ (H, C. Hoover, Agricohy De Re 
Metallica^ 113, Bermannus). To this we may add a more modern 
phrasing: Cobalt-glance is cobalt-pyrites, and ‘Earthy cobalt’ (Cobaltic 
manganese) is botryoidal {EC. 465). The Assyrians may, therefore, 
be held to be justified if they really did include botryoidal ‘earthy 
cobalt’, or cobalt-pyrites alongside the ihmSw, green vitriol, of grapelike 
appearance, from the decomposition of iron pyrites. 

But we can go further by following up the cobalt process. Green 
vitriol is the result of decomposition of pyrites in the air: it is then 
roasted to make red vitriol. In order to make the ‘safflor’ or ‘zaffre’, 
the more modern smalt, from cobalt, the ores of cobalt ‘are exposed to 
slow oxidisement in the air for a year’, after which they are roasted 
{EC. 462). The modern Persian process (doubtless the same as would 
have been used in ancient times) is described by Houtum-Schindler 
{E. Pers. Irak, 1896, 114), who says that cobalt is obtained in Persia 
from a place near Kamsar (19 miles S. of Kashan), where are the 
celebrated cobalt mines, of dolomite, iron ore, copper pyrites, sulphide 
of nickel, cobalt-bloom and earthy cobalt (peroxide). The earthy cobalt 
is washed, and the sediment made into cakes called lajverd-hKashi. 
The ore is reduced in the proportion of 10 parts of earth or ore to 5 of 
potash and 5 of borax, pounded and made into a paste with grape 
treacle, and the balls of this are put with pounded quartz into an 
earthen pot and exposed to heat for sixteen hours. This cobalt is used 
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as a glaze for pots. TC. 1275 gives the western method, of fusing the 
ore with a flux of calcium carbonate or sand. 

If burrumu is to be translated Variegated' we might associate 
SUH.UNU.KI.GAL.'tho great vitriol of Erech’ with>*^“ TIR.AN. 
NA (the rainbow), which is equated with Uruk, Erech {Bn 7665: 
MANB. ii, Ixxix), with which the Syr. word urdgd^ versicolor^ seems to 
be allied. The words safflor and zaffre are old words for forms of 
cobalt, the latter being by some connected with Arabic. It would be 
fantastic to compare zabalam^ the value of ^ZA.SUII.UNU. 
Kl/Viii. 

To sum up: Ma&w, similar in sound to cobalt, is found in the Sylla- 
baries along with the vitriols, which are taken from decomposed pyrites, 
and to make colcothar, the green vitriol (collected from the cords where 
it forms like grapes) is roasted. The ores of cobalt, of which one kind is 
cobalt-pyrites, are left in the air to oxidize, and then roasted: another 
form of the ore is the ‘earthy cobalt’, botryoidal. What connexion 
Erech has with the making of kibaltu is unknown. (Whether esmaru is 
enamel, or smalt, is uncertain: see Appendix i.) 

9 (rf) (4) Uriahu, iarahu, ^ZA.SUH.DIR, ^TU, ‘red subu% 
red vitriol, colcothar, sesquioxide of iron. 

‘H’ 14, 35 : T’ 21 (?), 22 (?) : ‘J’ 40. This is colcothar, red vitriol (O TC. 
1 14) obtained by roasting green vitriol, sulphate of iron. Philologically, 
a-a-^ra-lti occurs ‘V’ 12, as a syn. in Subartu for gold, with zalhu^ 
lamina (p. 61). A word iarah\ku\ exists with Sum. equivalent SE, 
SAG,^ lit. ‘corn-top’, (CT. xix, 15: K. 4422, 15: </. D.367,94, and 105), 
and, since it would appear, from its appearance here, to be certainly 
connected with corn {MA. 361 : HWB. 310), it is possible that we may 
see the meaning ‘husk’ in it, like the Greek Xems ‘husk’ ‘flake of copper 
or iron’, squama^ and we may compare our iarahUy ^ZA,SUH.DIR, 
with it. Cf. the same root in arhu ‘scale’, p. 67, in the making of copper 
scale. The latter must clearly be connected with the Heb. ydriah 
‘moon’, Aram. yarM ‘new moon’, i.e. from its shape and brilliance 
similar to a fish’s scales. Iron scale, according to Dioscorides (v, xciii, 
xciv), is similar to rust, which is hydrated ferric oxide, and therefore 
conceivably we may find some connexion between iarahu ‘red vitriol’ 
and fezraMw ‘husk (?)’. 

^TXJ is used as the epithet for Ishtar’s girdle {^ihbu ^TU) in her 
Descent, removed by the porter of Hades after her crown, ear-rings, 
necklace, and breast ornaments, but before her anklets, arm-rings, 
and her one robe {CT. xy^ pi. 48). Obviously this is the broad external 
girdle which the Sumerian women wore, probably of leather, rather 
than of cloth, and it may be, therefore, that we should compare the 
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use of "Ttf with one of the other vitriols (i,e., the green) used by leather 
dressers.^ 

In MT. ^TU is prescribed in AM. 95, 2, 12 (dnp. 97, i, i), with 
. A . AB. BA and amitti harubi, to be reduced in fire and pounded, 
mixed in cedar-^blood’ and applied for the hand of a ghost.^ 

To sum up: iarahu, ^ZA.SUH.DIR ‘red Mil' probably connected 
with ‘scale*, is colcothar, red vitriol. 

9 (d)( 5 ) Samaito, musiltu, sulphate of copper, blue vitriol. 

OTC. 1 16. This word appears in the syllabaries after botryoidal 
haematite, and before ‘green vitrioF and ‘decomposition of pyrites* 
(*A* 21): after ‘red vitrioF (‘H* 15): as ^mu-si 4 l-tu{m), mu-sil-tum (‘A* 
21: ‘C 14: ‘H* 15: ‘J* 78, as Utn-ma 4 a 4 u). From its position its 
meaning must be similar to the vitriols taken from iron pyrites, and its 
name samattu at once suggests ‘heavenly blue’ from samu. In our 
vitriols we have still to identify ‘blue vitrioF, the beautiful blue of sul- 
phate of copper, which is obtained by roasting sulphide of copper 
(copper pyrites), which the Assyrians would have found no difficulty in 
procuring (as Pomet, HD. 348, describes it ‘Crystals of a very fine 
Sky-coloured Blue’). This is borne out by the word musiltu^ which 
appears to be so similar to the Syr. musidtn ‘vitriolum cuprinum’, that 
we are justified in comparing the two, on the grounds that it is a 
‘merchants’ garbling’. A parallel to this curiously mutilated form is the 
Assyrian ^alamtu^ which becomes in Syr. Fladda ‘corpse’, and something 
similar occurs in Assyrian in the change of t to d, after m changing to n 
(e.g. sdndu for sdmtu). In OTC. 117 I suggested that the root of this 
word musiltu was cognate with the Arabic sawwala ‘to steep, macerate’ 
(similar in form to mukinnu^ from kdnu\ and this is paralleled by 
Coll, i, 241, where it is said that chalcanthum, vitriol, was 

prepared with a liquor resulting from the spontaneous or provoked 
maceration of ores in water, and that the first product obtained by 
spontaneous evaporation was blue sulphate of copper.^ In India, Sir 

^ It can have nothing in common with the Syr. a name for kohl or 
stimmi, eye-paint ii, transl. 137). 

^ Rauwolff (Travels f i, 81) says that in Aleppo ‘they have still another strange 
Custom, which Young and Old, Men and Women, use in these Countries, viz. 
They make a Paste of Galls and calcined Copperas (to beautifie themselves and 
to keep their Eyes from Rheums) with it they blacken their Lips, and make a 
Ring round about their Eyes*. 

^ The ‘chalcanthum* of Dioscorides was the small scales separated from the 
molten copper by the action of water. Bostock thinks that Pliny confused both 
green vitriol and blue (vi, 200), for which cf. the method of making chalcanthum 
in a reservoir (p. 94), to which may be added (NH. ib.): ‘Chalcanthum is also 
prepared in various other ways : the earth which contains it being sbmetimes 
excavated into trenches, from the sides of which globules exude, which become 
concrete when exposed to the action of the winter frosts. ... It is also prepared 
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George Watt (CPI. 403) says that the people have possessed the know- 
ledge of producing it from pyrites from a remote antiquity, Philo- 
logically, Pliny's caeruleum (copper ochre, or blue carbonate, Bostock, 
APf. xxxiii, 57) is a parallel, Cf. three ^sami (‘heaven-stones’) in a 
jeweller’s list (v P. 30, No. 5, 3). 

To sum up: ‘the heavenly blue’, although not included in the 

ZA.SUH i.e. the iron vitriols, is allocated to a position near 

them in the syllabaries: that its meaning must be ‘copper vitriol' is 
borne out by its name, and the similarity of its synonym musiltu to the 
Syr. mustdfn ‘blue vitrior. 

9 (d) (6) Various forms of ^ZA.SUII. 

^ZA*SUHJD,ZID,DA ‘vitriol of the right side’: AM. 4, 4, 8 
(dup. 30, 12, ii, 4) one hi, to drink for stone (??), with others: CT. 
xxiii, 34, 30, dup. KAR. 202, ii, 22, to thread on and wear for falling 
hair: to bind on the right hand of a pregnant woman against lamastu 
(Thureau-Dangin, 1921, 168): CT. vi, ii, ii,^. ^ZA.SUH.ID. 
KAB .BA Witxiol of the left side’: CT. xxiii, 34, 30, as above: to bind 
on the left hand of a pregnant woman against lamahu (RA., as above): 
CT. vi, II, 12, P 

^ZA.SUE.GAL,^ZA.SUH.DU^^uncertdn(CT.vi, ii, 13-14, J). 

ED.ZA.SUH = si-th-[rum] (the restoration certain from the 
remainder of the section consisting of forms of sahdru, CT. xii, 41, 9, 
v-vi). Presuming that sihru is not actually to be referred to the root 
sahdru ‘go round’ (and in this connexion cf. ^ID.ZA.SUH = ahartu 
(part of a door) (Meissner, As. Forsch. i, 28, 32)), it is attractive to see 
in it the Syr. fhard, Fhtrd, vitriolum, from the root fhar ‘become black’. 
But if so, we have to explain the Assyrian as being the black form of 
green vitriol, which we may well do by making ID equivalent to one of 
its common meanings ‘strength’, i.e. ‘strength (essence, virtue) of 
green vitriol = sihru, tht black vitriol’, a black colour, of course, being 
the result of dyeing with green vitriol. In CT. vi, ii, 14, a, this word 
is applied to a seal-cylinder, i.e. the dyeing of an agate black with vitriol 
(see Introduction), 

The more elaborate ^ZA.TU .ID.ZA.SUH means literally ‘stone 
which effervesces under acid (dyed) with black vitriol’. The usual stones 
to which vitriol is applied as a dye are agate and onyx (Introd.), and 
consequently the Assyrian geologist suggests here that there is other 
material beside these, to which vitriol can be applied, which effervesces. 
Mr. H, C. Beck has published an instance in point, we having found 
shells at Nineveh which he believes were blackened with iron {Antiquity, 
1931,432). 

in pans hollowed out in rocks ; the rain carrying the slime into them, where it 
settles and becomes hardened.* 



9 (e) (1) ' (^Mar|iasi)v ^KA Marljasi arka, mar- 

casite: ^sandw Marhasi(tu), ' aventiirine : Miisu Markasi 

' .'^crystal+marcasite’. 

9 (€) (2) ^Marhusa, marcasite (?), haiinabalir a, fuming sal- 
pkaric acid (?). 

The relationship between {^inarhaH) and ^markmu is by no means 
clear. Actually there would appear to be no proof that they are the same 
thing, and yet it is, at all events at first sight, probable. On the one 
hand ^marhuiu occurs among the vitriols in the syllabaries, and never 
has the additions dum, or sdndu, as ^marhasi has: the latter, on the 
other hand, is not used in such a way as to suggest that it can take 
the place of ^marhusu. I propose to discuss them separately. 

9 (e) I. ^Markasi is very rare by itself, ^marhaU^ occur, TA. 52, 
25, but it may be that Knudtzon’s reading ^mar-ha 4 im, as a form of 
^marhallu^ which also occurs in this text, is the correct one, and we may 
have to relinquish entirely the form ^marhaU as a separate word, 
finding it only in such composites as Hdndu MarhaEtu and ^KA 
MarhaH and ^dusu Marhan, 

In OTC. 1 17 I identified ^marhaE with marcasite, pyrites, but I see 
that von Lippmann {EAA, 388) had already suggested that ‘mit 
Marchaschi hangt vermutlich der Name Markasit zusammen\ MarhaE 
(identified by Jensen, ZA, x, 1896, 370: Thureau-Dangin, RA. 1899, 
74) was situated in the mountains East of Assyria,^ and is presumably 
identical with Marrhasion in NE. Persia (Pauly- Wissowa, Realencyc.^ 
s.v,, Ptolemy vi, 4, 4: viii, 21, 14). In spite of {a) the use of Marhditu 
as an adjective, and not as a separate name for a mineral, and {b) the 
change from htok, the similarity of the Syriac markasithdy our marcasite, 
is too great to be overlooked:^ that k or k can vary with h or ' in cunei- 
form in borrowed words is well known (cf. Markasi and Mar'ash : the 
god Nusku as Nashuy in my chapter in Woolley, Carchemishy ii, 139: 
Harran, Carrhae: Hilakki, Cilicia: and mod. Syrian Arab, a^ul for 
akul: see also Sachau, ReisBy 446). 

Marcasite is identical in composition with the more common iron 
pyrites, but distinct in crystalline form and physical characters {WM* 
91). In the thirteenth century the name was given to any ore which had 

^ MarhaE is mentioned in the 14th year of Shulgi (ISA. 331, 14). I was in 
error in a quotation in OTC. 119, about the provenance mentioned there of 
pyrites: the reference is to the Persian Gulf, not the Zagros (G, 70). Copper 
pyrites occur at Neem Dirra, about 60 miles NE. of Tabriz (Mactear, TIM. 
iii, 1894, 5). 

* Possibly we should see a cognate in the Arab, rakala *be variegated, 
speckled’, but if so, this might compel us to relinquish the theory of a con- 
nexion with the place MarhaSi. With Hdndu Mar}}aE cf. ^dum MarhaE == ^duM 
ParaE (Scheil, RA. 1918, ii6, 27 (TU. No. 36)), ParaE being identified by 
Jensen with Susiana (ZA. xv, 1901, 230: see Scheil, ih. 119). 
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a metallic appearance, esp. ores now classed as pyrites (TC, ii, 998). 
HS. ii, 162 (Arab.) gives seven kinds of marcasites (those of gold, 
silver, iron, copper, lead, tin, and red copper). 

The following forms exist: (i) ^KA MarhaE arka (y R, 33, ii, 36, 
and cf. also iii, 9, ^KA MarhaE) ‘a yellow (or green) mineral of iron 
oxide+yn^irAaw’ , used in the shrine of Marduk and Sarpanitum by Agum, 
perhaps either pseudomorphs of limonite (hydrated oxide of iron), 
pyrrhotite (magnetic pyrites of bronze-yellow), or even copper pyrites. 
(z) ^Sdndu Ma[rhaE] (Scheil, RA. 1918, 118, 99 (TU. No. 36)): CT. 
xxiii, 37, 9), the ^sdndu MarhaEtu of the Glass-texts {OTC. pi. v, 7, 
and Appendix i, Sect. AA), ‘red Marhasi-stone^ or ‘spangled red stone V 
or ‘pyrites sdndu-^tone\ the famous spangled Aventurine, imitated by 
the Assyrians in glass, like the Venetians (OTC. 119, and Introd.). 
Pliny doubtless represents this actual expression with his ‘sandastros*, 
‘sandrisitaeV which he explains as a product of India and S. Arabia 
(NH. xxxvii, 28) and says that it was used by the Chaldeans in their 
rituals (for which cf. CT. xxiii, 37, 9, prescribing it to be bound on the 
patient’s temples). In the Assyrian glass-receipt (Appendix i, AA) unfor- 
tunately the important component is mutilated; . . . sa Qyad-da-a is 
to be added to t[en] mana of simple glaze, , . . mana of unwashed salt- 
petre, and half a mana of damdtu-zvsemc. The Venetians were supposed 
to have invented aventurine in the thirteenth century (TC. ii, 591), so 
that again we must accept the Assyrians as having anticipated their 
invention. H. J. Powell (Principles of Glass-making, 26) says: ‘From 
the cuprous oxide the rich blood-coloured ruby of Bohemian glass is 
obtained. The cuprous oxide passes readily into the cupric condition 
by the assimilation of oxygen. For this reason, in the preparation of 
copper ruby glass, not only must all oxidizing agents be avoided, but 
powerful reducing agents must be added. If the reduction is carried 
beyond a certain point, the spangled effect of aventurine, due to reflec- 
tion from particles of reduced metal, is produced.’ Similarly H. 
Cunynghame (Art-Enamellmg, 123) says: ‘When black oxide of copper 
is added in larger quantity, as say 6 per cent., and then, when melted, 
some iron filings are added and slowly cooled, we obtain the sparkling 
mass known as “aventurine”’. 

9 (e) ( 2 ) ^Marhvlu is the more important by far. It follows ‘green 
vitriol’ and precedes ‘thunderbolt (iron sulphide)’ in ‘A’ 23, being given 
the equivalences &XJ-u (= marhusu) and hannahahru.^ It is possible 
(see further) that the . . . HUS of Col. i of ‘D’ 13 represents the last part 
of the Sumerian form of this word. 

Whether we are to see in ^marJmsu a synonym of ^marhasi (with 

* This may be regarded as certain, although it depends on two fragmentary 
texts. See footnote to ‘A*, and p, 103. 
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Boson's suggestion (Fr. 25) that marhusuv^2B connected with the country 
Marhan),Qt not, there is little doubt of its connexion with 'green vitrioF 
which immediately precedes it in 'A' 23, and with sulphide of iron 
which follows, and, in consequence, there is every reason to think that 
it represents marcasite in some form, as having come from Marhasi. 
But what is of more importance is the word hannahakru, its equivalent.^ 
This is a composite word like andu-hallatu a kind of lizard ('creeping 
handmaid') {PRSM, 1926, 74) harha-Uhillu 'chameleon' (made up of 
harha=^ hirhd' 'chameleon' and bibillu, ?, PRSM, 1924, 17): 

^saggil-mut (10 (J), 'grape-stone of death'?). Now the latter part of 
hamabahru is clearly bahru^ and the verb bahdru is the same as the 
Arab, bahara 'to steam', it being used in MT, for 'fumigate', and as an 
adjective 'steaming (hot)’ of poultices (PFiSM. 1924, 3). 

We have thus a composite word, hannabahru, of which the second half 
is the adjective bahru 'steaming', or, if we may be permitted to anticipate 
our evidence, 'fuming', given as equivalent to marhuhiy which is placed 
immediately after 'green vitriol', and preceding the nodules of sulphide 
of iron. We have already seen a large number of words in Assyrian for 
the various forms of vitriol, with a ^ZTJR.SAR.GUB ,BA 

meaning ‘decomposition of pyrites' all arranged in the same neighbour- 
hood in the syllabaries as well as 'red vitriol', colcothar, roasted green 
vitriol. Shall we be going too far in seeing in this hapax legomenon the 
Assyrian for 'fuming sulphuric acid' ? 

EB, (nth ed.), xxvi, 65 thus describes this acid: 'Originally prepared 
by heating alum, green vitriol, and other sulphates, and condensing the 
products of distillation, sulphuric acid, or at least an impure substance 
containing more or less sulphur trioxide dissolved in water, [it] received 
considerable attention at the hands of alchemists. The acid so obtained 
from ferrous sulphate (green vitriol) fumes strongly in moist air, hence 
its name "fuming sulphuric acid"'. And again, ib, 68: 'Fuming or 
Nordhausen Oil of Vitriol . , . has been made for centuries by exposing 
pyritic schist to the influence of atmospheric agents, collecting the solu- 
tion of ferrous and ferric sulphates thus formed, boiling down to a hard 
mass and heating this to a low red heat in small earthenware retorts'. 

If, then, hannabahru 'fuming hannd be ‘fuming sulphuric acid', 
what does hanna mean ? The cognates are, in Heb. hdnan^ be loathsome : 
Syr. hann^ sudore inquinatus fuit, hurithd^ rancid oil (Brockelmann, 
2nd ed., 243), Enmd rancid, and Arab hanna^ foetorem emisit, and 

^ See note on previous page. 

^ That the sign §7^, hak has the undoubted value of haj} was shown by E. xiii, 
10 (cf. PRSM, 1924, 3, note), on the grounds that ha-ab-ru-^su (AM. 77, i, 12) 
must be the same as bu-ru-su (AM. 41, i, r. i, 23): ha-ab-ra (AM. 37, 3, 3) and 
bu-ra (AM. 51, 4, 4). To these I can add AM. 105, ii, pab (i*e. for habyru-- 
ns-su^ ‘steaming hot (put it on his ears)’. 
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that which exhales a fetid odour (see Dozy, Supp. s.v.). We 
shaii be perhaps correct in seeing in our hannabahm the literal transla- 
tion ‘fuming fetidity’ to describe the suffocating fumes of the acid. 

That is as far as we can go hannabahm. We can add a little from 
^marhmu. Apart from its appearance in syllabaries as simple ^marhusu 
it occurs as ^BUR mar “Jiu-sum ^ SU (i.e. marhusu or burmarhum) in 
a list (Schileico, ZA, 1914, 292, ii, following ^BUR mar-haMum^ 
SU)i and ‘j ^BUR marhuM' are mentioned, TD, 5529, r, 4, which takes 
us back to the middle of the Third Millennium. If we are to see an 
Assyrian, and not a Sumerian, word in this and if we do not accept 

* For the form marbusu cf. marhusu^ or perhaps ^MAR.GU ,NU and ^SlM, 
MAR.GU.^U, for the possible reading ^MAR.JffU.SU, 

A problem is presented by the mutilated . . . fpUS in ‘D’ 13, in the Sumerian 
column. This is the last line of S. 1805, CT, xiv, 16, apparently dup. of Rm. 
339, CT. xviii, 26, and LK. 52, I append quotations from them, so far as is 
important for this question: 

S. 1805, Col. i, following a group of ‘mills’, &c., beginning with NAi 

а. ^NA.SU.ZAG.bfRLI.SAR\ I 

10. n... ms 1 I •••••• 

(Rest broken.) 

Rm. 339, following the same group of ‘mills’, &c., beginning with NAi 
ulit ur^i) i-lit „ (= mazukti) 
pi-in^du-u ahan i-sat 

SU’-u ia-ni-bu 

tar-ma-nu sag (= AN . AN^gl-il-mut 

LK, 52, following the same group of ‘mills’, 

4. "NA-SU. „(= ZAG.ffl.ULI.SAR]) 

5. <‘AN.SE.TJR 

б. ‘ZUR.SAR.GUB.BA 

7. ^sag-gibmut 

(Cf. LK. 71, 11 . 8, 9, ^sag-gil-mut — 

These quotations should be compared with ‘A’ 20 ff., i.e. the duplicates on 
CT. xiv, 3 and 5, with the presumed addition of 81-7-27, 147 (pub. by Meissner, 
Supp. 27). 

h. 22. '‘ZUR.SAR.GUB.BA SU-u ia^-ni-bu 

L. 23. “mar-lfu-sum SU-u Ipa-an-na-bafp-ru 

L. 24. ^SAG.GIL.MUT tat’^ma-nu \sd\g-‘gil-li-mut 

From the above: either we must see {a) [®]. . .J^US == pindH == aban isat 
‘pyrites’: or (b) ^AN.SE (v. S1).TIR == pindii ~ aban isat ‘pyrites’: or (c) we 
must accept the fact that the equivalences are uncertain: or (d) we may boldly 
suggest that, since we are dealing with a group of words connected with pyrites 
and green vitriol, the f] . . .ffUSis the Sumerian for marfiusu. This, in the face 
of [®M 4 jR] .^U.SA of AOTU. i, 4, 312 (see further) does not seem probable, 
especially as there is nothing in the traces on S. 1805 to suggest MAR: and yet, 
if we risk presuming a form [^MAR].J^USt we might reasonably translate it 
‘red deposit’ {MAR being salU ‘throw*, ^akdnu ‘deposit’, and rusm 

‘ruddy’). ‘Red deposit’ as a meaning for ^marJ}uSu^ which, as we have seen, is 
almost certainly equated with bannabab.ru ‘fuming sulphuric acid’, fits well with 
the result of roasting the ianihu ‘green vitriol’, which will be colcothar, crocus, 
peroxide of iron, ferri oxydum rubrum^ which is left behind in the retorts in the 
making of the fuming sulphuric acid. 


&c., beginning with N A : 


SU 

tar~\ma’-nti\ 

Sl.TIR ==.... 


12. 

13. ..... 

14. ..... 
IS* 
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the place name Marhasi as its real and sole philological origin, we might 
compare a root to the Heb. ra§^‘keep moving’, particularly in 

connexion with marMMh ‘stewpan’ with which may be associated the 
fuming of the sulphuric acid, or an alternative possibility is the Syr. 
r^hdm^ caries, which might refer to the decomposition of the pyrites. 
But neither are really attractive, especially as the root may not be 
Semitic at all (and cf. rilutu^ PRSM, 1924, 2). 

BUR is huru^ particularly a stone vessel. There are several kinds (see 
Schileico, lx.): it may be that this Mm-stone- vessel, ^BUR marhusa, 
is especially to keep the ‘fuming sulphuric acid’. TD. 5529, n 7^ 
already mentioned, runs 3 ^BUR inarhusa\i ^maltum BU.DA 
marhusa | J ^TAK marhma tubitum DU^-^. In this last word there is at 
least a coincidence in the Syr. tubiy a kind of rouge (colcothar being 
ordinarily a kind of rouge). 

But a most important passage is that of Geller, i, 4, 31a: 

‘My royal lord stood on the marhma-stonQy Ninurta, son of Enlil, and 
decreed its fate: [mAR].HU^SA KI.MU.RI GU.MU.EJ. . . . 
Professor Langdon has been so good as to give me the reasons in full 
for his translation in BE. xxxi, 29 (which Geller follows), which is 
obviously important for our evidence: KI.MUR — tumrUy Br. 13432, 
p. 510, after Zimmern, with the dialectic form SE.MUR — tumru: SE. 
MUR^ KI.{MUR]-=: [tumru]y AU 129, 105. SE.MUR.GIM 
kima tumriy SBH. 119, obv., 23. For KI.MU.RA see also Genouillac, 
ITT. ii, 41, n. 3. From Professor Langdon’s excellent information, 
‘furnace’ is obviously right. His translation ‘[Mar]husa-stonQ\ In the 
furnace, , helps us out : the reference must surely be to a knowledge 
of the roasting of green vitriol to obtain colcothar. 

To sum up: with great caution, not on account so much of the 
evidence, as on account of the implications involved, we may see in 
hannabahru the value ‘fuming sulphuric acid’. It is an equation to 
^ 7 narhusu (the marcasite associated with ianihu ‘green vitriol’), to which 
is given the adj, tuhiturriy perhaps Syr. tubiy a kind of rouge, and it is 
referred to in a religious text as a stone put into a furnace, i.e. pyrites 
roasted for colcothar, which will produce the ‘fuming sulphuric acid’. 

10. The Geodes Group and Allied Stones 

10 {d) Ahan erty ^PES^y aetites, haematite containing another stone (cal- 
careous spar): HskillatUy ^PES^.PES^, botryoidal haematite: ^NG. 
PES^. 

10 (b) Ahan aladiy the stone contained in the above: ^’arzallu, 

^EL, ^uban (?) sasurri (or .ERI (?) sasurri), the same : ^datkuy ^NU- 

tj.TUy ‘the killer’, an abortifacient. 

10 (c) ^Bissur ataniy ^PES^^.ANSU, belemnite? 

10 (d) °Sagg{lmuty ‘thunderbolt*, sulphide of iron. 

10 (a) Aban eri, ^PES 4 , aetites. 
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/A’ 17, C: 9 ff.: ‘C 22ff.: ‘D’^ 3 if.: IT 19, 26 E: T 63 E 

I am indebted to the Royal Asiatic Society for their courteous leave to 
quote my identification of this in JRAS. 1933, 885, which is here 
recapitulated with additions. 

Von Oefele was nearly correct in his suggestion that it was ahan 
aladi ^^^ birth stone’ which was the aetites of Diosc. v, clx, used as an 
amulet in pregnancy (Z^. 1899-1900, 357). Properly this is, I believe, 
the ahan eri^ the 'pregnant stone*. The old idea of the aetites is that it 
was a stone containing another, i.e. one of the Geodes. Theophrastus 
{HS. xi) says that the most wonderful quality of stones is that of those 
which bring forth young, to which Hill adds a note ih.^ (p. 27) that this 
refers to the aetites, one stone in the cavity of another, which is famous 
for its imaginary virtue in assisting delivery. Diosc. says that it is a stone 
which, when shaken, gives out a sound as of being pregnant with another. 
Pliny (A/H. xxxvi, 39) gives four kinds, including one from Africa, soft 
and 'female’, and one from Arabia, with a hard stone within, 'male*. 
These are attached to pregnant women or to cattle in the skins of 
animals which have been sacrificed, to prevent abortion. He also 
mentions {ih, xxxvii, 59) the ‘gassinade’ from Arbela, a similar stone. 

Its connexion (as aetites) with the eagle is due to the belief that it was 
used by eagles in constructing eyries (so Pliny, NH, x, 4): IB. (130) 
quotes Aristotle, as saying that if the aetites is shaken the sound of 
another can be heard inside, and when the female eagle is about to lay, 
her mate places this stone on her and it relieves her. El-Ghafeki says 
that eagles take it to their young as a talisman. In these traditions we 
can surely see an echo of the Babylonian legend of Etana wherein the 
eagle provides Etana’s wife with the samma la aladi 'birth drug’ (Harper, 
BA. ii, 447, K. 8578, 12, 13). Indeed, there may be perhaps an ancient 
pun on the word 'eagle’ and 'pregnant’. 

The explanation given for the aetites that it is a Geodes, a globular 
mass of clay ironstone, sometimes containing another stone, or hollow, 
is probably correct (Bostock, NH. vi, 364)* Its connexion with iron was 
apparently recognized by the Assyrians, inasmuch as the vitriols and 
pyrites follow ^PE§^ and ^PES^.PES^ in the lists. 

In proving the identification of ^PES^^ with aetites, it would be better 
to begin with the reduplicated form ^PES^.PES^j with its values 
iskiUatu{'A' 19: 'C’ 2^)Jiandapillu ('A’ 20: 'C’ 2s)J[iki]nmi, sikm[nu] 
(‘A’ 19: 'C’ 24) (^Pi?54 has also the value issillat, iskillat, ‘A’ 18: ‘D’ 4), 
Iskillatu must be the Heb. e/M 'bunch of grapes’, from which we should 
suspect a botryoidal form of stone. Bostock’s 'globular mass of clay- 
ironstone’ corresponds with botryoidal haematite: the haematites of 
Theophrastus is described by Hill {op. cit.^ 164) as rising into globular 
inequalities, resembling clusters of grapes.* Actually N. of Mardin 
^ Cf. the botryitis of Pliny, NH. xxxvii, 55, perhaps datholite or borate of 


jo6 ABAN ERl 

there is *a friable laminar rock, of a buif yellow colour, which is remark- 
ably redolent with botryoidal haematites’, which are frequently hollow 
or filled with calcareous spar, and so abundant as to form beds in some 
places (^. 269). Thus, there is an actual mineral found locally contain- 
ing another stone, shaped like grape-clusters, which corresponds with 
iskillatu ‘botryoidal iovTci ^^PES^,PES^ and ^PES^^ ‘the pregnant’ aetites, 
which contains another stone, and, from the position of the Assyrian 
words in the lists, adjacent to the vitriols and pyrites, almost certainly 
indicated thereby as an ironstone. ^PES^ and ^PES^ . PES^ must be the 
(botryoidal) haematite containing another small stone. 

Further evidence that ^PES^ is hollow is shown by KAR. 204, 15: 
Emma ditto NE.ZA.ZA sa Itb ^PES^ ndri i-ba-a[n . . . ultu? . . .] a-di 
i-ku-ti-m tusalihar{dr) ta-zdk ta-sa-\ru-ma ihaluf\ ‘When ditto a frog 
of the middle of a PES of the river [. . . from? . . to its (?) 
ikuti (?) thou shalt reduce, bray, bi[nd on and he shall recover]’ ; and 
AM^ 80, I, 17: Enuma NA su-a-lam isbat-su ta 4 i 4 a sa lib ^PES^ 
tusahhar{dr) tazak ina samni hahi isatti-ma ibalut ‘when a cough affects 
a man, the dew (?)^ from the middle of a PF^^^-stone thou shalt reduce, 
bray, in refined oil he shall drink, and recover’. 

Other uses of ^PES^ in M T. are : AM, i , 2 , 1 5 , for saindnu (ringworm) 
in the head, to be pounded with ‘dust of the ^>z//M-limestone threshold 
of an old house (af)ar(? ?),^ wherein ^r^^ww-balsam grows’ , and seven other 
drugs, to be applied after anointing with ‘blood’ of cedar: AM. 19, i, 8 

lime (Bostock). For Ukillatu, cf. TA, No. 14, 65, 2 aganu ia abni 38 iskilladu ia 
ahniy from Egypt (perhaps vessels or sim. in the form of grape-clusters) ; cf. 
the enamelled ‘lutes, figs, and bunches of grapes’ from Tell-el-Amama (Mas- 
pero, Egypt, Arch,, 261). Sargon too)s. iskila-sina from the north (Thureau- 
Dangin ‘jarres?’, HC, 222). Von Oefele, Lc., considered ^PE§^ to be UBos 
oa/Lttos ‘probably a kind of haematite*. He calls it ^kakamahi-stone\ but this is 
merely 

^ Talila (against Langdon, RA, xxix, 121, which can hardly be merely a 
synonym for a frog). The Heb. tall, Syr. talla ‘dew’ may perhaps be the equiva- 
lent, and, if so, may represent the crystalline secretion in the stone (i.e. the 
calcareous spar). E. xiii, ii suggests that we have here a stone containing 
another stone inside, but at the same time although E. read dalila, he proposed 
to read Mila (= embryo, Talm. Heb, Mil). Of the aetites Berthelot {ColL 234) 
says, on a meme etendu le sens de ce mot aux pierres renformant un liquide. TalilQ) 
lalara (parallel to the gall of a snake, and the blood of an anduballatu lizard for 
ext. use) I translated as ‘liquid of a cricket’ (PRSM, 1926, 74, n. 4), and 
Dr. W. J. Rutherford was so good as to draw my attention to a passage in the 
Works of Sir Thomas Browne (ed. Wilkin, iii, 359) : ‘to observe that insect which 
a countryman shewed Baricellus, found in the flowers of Eryngium cichoreum, 
which readily cure warts; est coloris Thalassini cum maculis rubris, et assimi- 
latur proportione corporis cantharidi, licet parvulum sit. Acceperat ea rusticus 
et singula in singulis verrucis digitis expressit unde exibat liquor’. The lady-bird 
is instanced by Femie {Herbal Simples, 1914, 392) as secreting fluid from its 
legs, which will cure toothache. 

* very doubtful. 
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for muscle of temples: KAR, 195, r. 29:'‘Wliea a woman has borne a 
child and her pudenda (womb, anus, or sim.) being loosed for her does 
not stop her walking,^ thou shalt reduce bray and apply it 

to the place* ; and for the same, mix various drugs with PES^stom, 
anoint with oil, pour, and bind on the surface of her pudenda {ib, 30). 
The aetites is ^proper to stop Loosenesses and Hemorrhages, taken 
inwardly* (HD. 41 1). Liquor ferri persulphatis is an excellent styptic: 
the sulphate is used as an injection for urethral and vaginal inflammation 
and prolapse of the rectum (P. 531). Ferri persulphas may be obtained 
from powdered red haematite with oil of vitriol {EC. 743). 

With ®PP*§4 as the aetites, and ^PES^,PES^ as the reduplicated 
®PP>§4-stone with botryoidal formation, we can consider the synonyms. 

Issillaty a synonym for ^PES^ (‘A* 18: ‘D* 4), possibly the Heb. 
Midi ‘collect* (Dalman, Aram.^Heb. Worterh.^ 405), selel in Mlel M 
bistm ‘ovary* and $>jx. Mlethe da-dmd^ 6 xop^ of blood*, the Assyrian $ 
having become s by doubling; but this is not certain, for although forms 
like ikribu from kardbu exist, forms like issillatu are not so easy. Erim- 
main (‘C* zz) {=^^PEB^ as ‘case-tablet*, exactly fits the geodes, as 
any one who has seen the reddish-brown stone tightly enclosing the 
smaller like a case-tablet, will recognize.^ 

Another equivalence, of uncertain textual reading, is la-Jiida^ (i.e, 
takyna-te^ [la-hi-ia^ (i.e. tdlk-na-tum (== ^PEB^ (‘C* 22, ‘D* 4)), and 
^la-Mda{})-‘tdk{}) (or ^la-htda’-[na~ti] {== ^bissur or bissir atani 

{tdni), H ‘19’, ‘J* 70). The reading depends entirely on the ia of ‘J* 70 
(Matoush) since the of the others can also be read ta^. If it were lahi 

tdknati^ we might consider it as a double word made up of Idhu ‘germ* 
(embryo within the womb ?) and taknati ‘care* : but the ia of Matoush is 
definitely against this. Moreover, although in one case the word is a 
synonym for "PP*54 which means the ‘pregnant stone*, we have (as the 
other case) no such meaning for ^bissur atani. Ldhianatu is unknown; 
means some kind of a vessel, conceivably likened to our hollow 

^ My translation in JRAS. 1933, 889, was wrong. Cf. also AM. 14, 9, 5+44> 
3, 7 [enuma abunjnat-su paprat^PESi.ANSU ^EL ^GUR^ ^urasi ... 4 sammiP^ 
annuti estenis tazdk ina ahunnat-su tmatak ‘if a man’s pudenda (anus, or sim.) 
is loosed, thou shalt bray bis§ur-atmi mineral, Crataegus Azarolus, henbane, 
pine-gum . . . these four drugs thou shalt bray together, pour into his pudenda 
(anus)’. 

® Erimmatu ^ ^abi abni^ ^W 411 ‘J’ 76, i.e. ‘father of a stone’, i.e. our 
geodes, as being like a case-tablet. But im ^ahi ahni there are also the equiva- 
lences ^sdbUf and epirru (‘H’ 39, 40). ^Sdbu is one of three stones used in a pave- 
ment by Sennacherib (Luck. Senn., 133, 83), the other two being Hainan 
(matrix of garnet (?), No. 2i(^)), and ^TUR .MI. NA. BANDA (breccia). ^Sdbu 
occurs with tamarisk, CT. xiv, 16, 93084, 4, and probably AM. 85, 2, 10, 
where it is apparently prescribed for eyes. Cf. ina iadt{i) sa-a-bi . . in the Zu- 
myth (K. 4628, iv, R. 14, 4). The third equivalent epirru must be connected 
with eperu ‘cover, protect’ in its quality as equivalent of erimmatu. 
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stones, geodes and beiemnite. Nothing can be said definitely except 
that the common synonym shows some similarity between ^PES^ and 
^bissur atdnl Sikinnu 19, 24, is some kind of 

clay vessel, but its significance here is not apparent. Handapillu 
(‘A’ 20, ‘C 25) is uncertain: it may be a composite word, hamtu being 
a pustule (Syr. hetfitd), 2.116. pillu (== GiS , TIN . BIL^ ii R. 45? 
a list of vines), both together perhaps in some way connected with the 
botryoidal form of 

Besides the above forms ^PES^^ and ^PES^,PES^, there is also 
^PES^.ndri 'of the river’ (CP. vi. 12, 15, a), occurring in MT., to be 
pounded and anointed on swellings AM. 73, i, ii, 3, dup. KAR. 192, 
ii, 27: ‘reduced’ and applied in skin disease (or sim.), AM. 44, i, ii, ii. 
Probably also threaded for sim., KAR. 192, iv, 32. 

There is also ^PES^.tdmti ‘of the sea’ {CT. vi, 12, 16, a) occurring in 
M T. : to be applied to a swelling (or bruise ?) with the fat of a mouse (?),^ 
the fat of a chameleon,^ &c., in cedar ‘blood’ {KAR. 182, 18). Is it 
U^k-hi- ... of ‘D’ 2 ? ^NU. PES^, aban la ert, ‘stone of not conceiving’, 
‘B’ 10, does not occur elsewhere. (For a summing-up see end of No. 
10, (^).) 

10 {h) Aban aladi, ‘birth-stone% the stone contained in 

the ^FES^ (geodes); ^arzallu, ®EL, ®uban(?) sasurri (or 
^SU.ERI sasurri), the same: Maiku, ^NU.tJ.TU, ‘the killer’, 
an abortifacient. 

The equivalence oi ^tf,TU with HMa-mir (‘B’ Ti) brings it into 
relation with ^EL and ^armllu (‘H’ 29: ‘J’ 66-7 {iMe-jnir)). Somewhat 
fantastically ittamir has been connected with the aor. of i, 2 of namdru 
‘to shine’. Von Oefele compared it to lithos iaspis {ZA. 1900, 357-8), 
but it is more probably iv, 2, from amdru ‘to see’, meaning ‘it has 
appeared’, with reference to the stone within the ‘pregnant stone’. ^ 
^Ittamir occurs once in MT. in a special way, as a bead of outstanding 
importance to be worn with others on a black thread on the neck of a 
pregnant woman against the lamastUy a demon dangerous to women in 
childbirth: it is to be overlaid with gold, top, middle, and bottom {appUy 

^ For a possibility see SAI. 9197. On the meaning ‘mouse’ see my article 
yRAS. 1929, 340: Landsberger, AKSAW. xlii, 1934, no. In the fable ‘mon- 
goose’ is the proper translation for as Gotze saw {ZA. 1931, 79), and not 
‘cat’ as I thought (see Landsberger, l.c.). The mongoose, fairly common in 
S. Mesopotamia, is the well-known foe of the snake, and that is why the mouse 
greets the snake with the words ‘a snake-charmer has sent me’, 

^ On atar ilu as ‘chameleon’ see No. 34. 

® Possibly this is the midwife’s word immediately after the appearance 
of the new-born babe, since there was probably some custom of making the 
birth known. 
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hahlu.mA wWi/^Thureau-Dangin, 1921, 164).^ All this suggests that 
the Httamir is a small stone which can be bored and overlaid with gold. 

But Httamif = ^arzallu =: ^EL (‘H^ 27 if.), and ^arzallu NITA = 
Httamif {ittemir) la damku (‘H’ 30; ‘J’ 66) and ^arzallu SAL = Httamir 
{ittmif) damku (‘H’ 31 : 'Y ^ 7 )> we must surely see some similarity 
between the mineral ^arzallu^ and the plant ^EL i^arzallu)yth& 
zdrur^ as I have suggested {AH, 53), the Crataegus Azarolus, The 
zdrur of the Arabs resembles the nebk (Lane, Dict,^ s.v.), the Ztzyphus 
spina Christiy a small spherical fruit (see 10 {d)y where the nanikuy 
nebky is compared to the spherical iron sulphides ‘like a sling bolt’). 
Consequently, we have again a small round stone, doubtless the stone 
which comes from the interior of the ‘pregnant stone’. For ‘male’ and 
Temale’ ittamir cf. Pliny on the male and female aetites {NH, xxxvi, 39), 
respectively hard and soft (for damku as ‘soft’ cf. ^kussu damiktu 
‘soft seat’ {BAG, ‘easy chair’) Br, 11159). In MT, ^arzallu is pre- 
scribed: on a ‘bruise from an enemy’ {AM. 77, 5, 16): to be pounded 
and bound on temples {ib. 102, 33) : not medical {ib, 7, i , iv, 7). Curious 
is Agum’s inscription ^ SAL, LA ahra u ^EL sa ina kahdLsu nasku 
‘valuable SAL. LA-stone (‘womb-stone’) and EL-stone (‘birth-stone’) 
whereof in its acquisition (possession) it is precious’^ (v R. 33, ii, 41-2) 
which are both to be put into the shrine of (both, be it noted) Marduk 
and Sarpanit, with others. 

‘J’ 63 gives another value ^uban za^-hr-r[i]. In the alternative 
‘H’ 26, ^SU.ERI ... I have re-examined the text, where ERI, although 
not clear, seems the only probability, SI being unconvincing. ‘Finger 
of the uterus’ would suggest the small stone within. 

^NU. tl, TUy datkuy ‘the killer’ (‘B’ 12), is doubtless an abortifacient, 
of which nothing is known. 

To sum up 10 {a) and {b): Aban erty ^PES^^y ‘the pregnant stone’ is 
the geodes, haematite, containing calcareous spar, or hollow: ^PES^, 
the reduplicated form, equivalent to ‘bunch of grapes’, 

is the botryoidal haematite, similarly hollow or containing a small stone : 
to these is applied the word erimmatu ‘case-tablet’, which admirably 
describes them. Aban aladiy TU the ‘birth-stone’, will be the small 
stone in the above haematitic geodes, like the Arabic fruit of the nebky 
Assyrian nanikuy which {ittamir) ‘appears’ as if at a birth. 

10 (c) ^Bissur atani, ^PES^, ANSU, ‘sexual part of the she-assL 
Uncertain (belemnite?). 

Equivalences ‘A’ 17: ‘C’ 22{=purad{t)dti): ‘D’ 3 {^i.t, pur d{t)dtum): 

^ . tl.TU to be brayed and applied to eyes (AM. 8, 7, $), is probably not 

this stone at all. 

^ Hardly na-az-bM : it would strain the sense of nazdku to translate it "difficult*. 
But kahdi may be iadt "mountain*. ^ Is sra a mistake for 
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19 {la-hi-ia-na{}y . . .) (see p. 107): 7' 70 {^U-is-sir ta-a- 
ni = Ha-hi-ia- . . .)> ^ka-ha^ . . . (perhaps cf. CT, xiv, 17, 

i-ii, 19). 

It is related to not only by its position in the syllabaries, but 

also by the common synonym ^Miianatii)) (No. 10 (fx)). We may here 
have something like the geodes, but one which contains nothing: in 
other word’s ^asses’ geodes’ which has befooled the finder. One kind 
of aetites contains grains of sand, another white clay or marl (iJD. 41 1), 
also mentioned by Pliny {NH. xxxvi, 39). 

^Bissur atani in MT. is usually prescribed for urinary trouble. 
It is ‘reduced’, brayed, and used alone to fill the middle of the penis 
in some urinary trouble, AM, 62, i, ii, 5 (note that it is without 
oil or fat of any kind, and that two plant drugs are used in exactly 
the same way, separately, one being dulcamara^ so that the ash must 
be very soft and friable). Again, this drug with seed of arnoglosson 
and anemone is to be brayed and poured into a woman’s mmtinnu 
(urethra) (the receipt preceding this being for a woman sick of 
NI.NE, drugs being put into the uterus, and the receipt following 
being for “^styrax brayed and mixed in oil to be poured into her urethra 
by a copper tube) {KAR. 194, 4, ii). The use of anemone indicates 
some retention of menstruation. Again, for hinikti (strangury) ^bzssur 
atani is prescribed with thirteen others [to be drunk], 60, i, 12: 
for when his ‘middles’ (above the pudenda) TAG,GA^^-m (rub, hurt 
him) whether walking or lying down, with many others (probably to 
be drunk) ib. 26: to be drunk for some urinary trouble, Lutz, AJSL,^ 
1919, 81, 38 and 82, 84. For tooth- or face-ache^ with sahU{lolium)^ 
male henbane, and musa (misy, sulphate of iron) AM, 78, i, 29. 
Against AN.TA,SUB, KAR, 213, 2,8. In a ritual against the 
approach of lamastUy to be hung on neck with others, in the form 
^SA,ANSU{LK, 32 ,r.S) 

From the point of view of it being possibly similar to the empty 
geodes, the belemnite suggests itself. This is a ‘tapering sharp-pointed 
fossil bone of extinct cuttlefish’ {Concise Oxford jD/ct, s.v.), which has 
been taken for a ‘thunderbolt’, and was called the Lapis lynch y because 
it was supposed to have been formed from the urine of the lynx. It 
received its name belemnite ‘from its Resemblance to a Dart or Arrow’ 
{HD, 408). ‘The Stone being broke, they find in its Concavity, that 
looks of a Horn Colour, a little dry grey Earth, without Smell or Taste. 
This Stone is us’d to break the Stone in the Kidney, and to expel it 
by Urine, being taken inwardly. It is also us’d externally to cleanse and 
dry Wounds. It is ground on a Marble to reduce it to Powder’ {HD, 
409). Similarly BMM. 87 prescribes for gonorrhoea a silica of lime 
which looks like the belemnite ‘a fossil stone which occurs as a 
petrified oblong, obtusely pointed fruit, sornetimes with a stalk, of 
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dirty grey outside traversed with dark brown furrows, and greenish 
white within’.^ 

... can hardly be (No. 68, q.v,). 

Purdatu is perhaps the Syr. p^redtd, granulum, connected withparded, 
friavit, but it is a poor definition for a drug, even if friable. Belemnite 
must therefore remain, for the present, only a possibility. 

10 (d) Saggil(i)miit, "t!uiiiderbolt% nodule of iron sulphide. 

(See JRA5. 1933, 890.) 

On ‘A’ 24, it follows the botryoidal haematites (geodes) and 

^PES^^.PES^y Hamaitu (copper vitriol), ^ZUR.SAR,GUB.BA (green 
vitriol), ^marhu^u (probably marcasite, pyrites) and precedes inih 
(arsenic): on ‘D’ 15 it follows ^ZUR/SAR,GUB,BA znd 
precedes inih karaE, as on /A’: and finally, on ‘H’ 32 it follows the 
^arzallu-gxoup ('birth-stone’, the small haematite stones from the 
geodes) and precedes ahan llh hirki ameli (i.e. mmu^ sulphate of copper 
or iron). It is spelt ^saggilmut ('A’, ‘D’) ^saggilimut (‘H’), and sag 
(= AN.ANygl-il-mut (‘D’) (as pointed out by Meissner, MV AG. 
1905, 4, 9), so that it would appear to be a Semitic, and not a Sumerian, 
word. In that case, since we are dealing with botryoidal forms in its 
vicinity, the Syr. s^gdld 'bunch of grapes’ suggests itself, although 
'grapes of death’ {saggil-mut) is not at first attractive. 

Esarh. {PE. 21) says that he went to 'B^zu, a district of remote situa- 
tion, a journey of desert, a land of salt (and) a place of thirst, 120 double 
hours of sandy ground, thistles, and loadstone, where snakes and 
scorpions like ants filled the ground: 20 double hours of the land of 
HazUy mountains of saggibnut stone, behind me I left’. The names of 
the kings of these lands have frequently a possible Arab appearance, 
particularly Akbaru: Bdzu has long been compared with the O.T. Buz: 
Hazu is similar in sound to El-Hasa, (E. Nejd) (less probably Huzwa 
in Yemama of this district, Hommel, Geogr, ii, 1926, 557): cf. also 
Palgrave’s mention {Cent, and E. Arabia^ i, 44) of small scorpions 
abounding in the sand of Jebel el-Jouf. We may thus have to look for 
5^^^//»zw3?-stone in E. Arabia. 

Consider next the omens from lightning: Tf it thunders in Tammuz, 
and lightning iiz kima^saggilmut ultu libhi Samsiihanahita . . , \iMa Uhybi 
Samsi iruby i.e. 'which like saggilmut-^tonp leaps forth from the midst 
of the sun . . . and enters [the midst] of the sun’ (Virolleaud, Adad, 5, 
15). Now in 'A’, ‘D’, and ‘H’ ^saggilmut = tarmanu: in v R. 41, a-by 
8+ii R. 31, No. 3, 8 tarmanu = beluy and since belu is a weapon 

^ BMM. 29 also prescribes for gonorrhoea carbonate of iron and lime occur- 
ring in small amorphous heavy irregular masses of a light or greyish-brown 
colour sprinkled with white. 
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(*arrow’ (?), BAG) and tarmanu is from the root ramu ‘throw®, Heb. 
rdmdh, th.e ^saggilmut must be something like a stone missile, such as a 
slingbolt. This is borne out amusingly by the plant-lists K. 8249 
(CT/xiv, 3 i)+82-s- 22, 576 40), ii^^^^ 

II Ha-ni-hu ^ha-lu-u 

iz ^ka 4 u-uut 4 is^asagu ka-zi-ri^ lain inbu 4 ukima tar •ma-ni 
(Since ^na-ni 4 m occurs K. 8846 {PI, 31), 1 . 29, there can be no doubt 
about the reading.) ^Naniku thus = ^kalu, ‘which in the common 
speech is thorn: it has no juice: its fruit is like tarmami , Now this 
exactly fits the Arabic nehk,, the Zizyphus spina Ckristi. The za'rur 
(which resembles the nebk) is described by Lane (Ar.-Eng, Lex,, s.v.) 
as having a fruit with a round hard stone. As offered for sale in the 
Mesopotamian bazars this fruit is spherical, about the size of a shrapnel 
bullet, yellowish-green in colour, without juice: ‘oblong, about the size 
of a sloe, and much eaten in Egypt and Arabia® (PC, xxvii, 789): the 
plant is thorny (hence asagu). Indeed, perhaps naniku may be the word 
nebk, by some curious change, paralleled hj Nannaru (for Nanmaru, 
against Mullo-Weir, Lex, of Ac, Prayers, 234, who thinks it Sumerian). 
Everything points to tarmanu^ being a slingstone, with ^saggilmut 
similar. 

In Mr. ^^haggilmtit is threaded and worn with other stones on the 
neck to dissipate sorcery {AM, 7, 1,6): it is one of six ‘against anything 
evil® {KAR, 213, ii, 18): bound on temple {AM, 102, 22 and 30), in 
the latter case being crushed and anointed. In the fanciful text where 
the kosmos is likened to a smelter’s furnace, the saggilmut plays the part 
of the metal in the middle heavens (see No. 7(/)). 

We can thus see in the saggilmut-stone a stone which ‘leaps out® of 
the heavens in a thunderstorm, being contained in the ‘middle heavens®, 
like a slingstone in shape, and perhaps from its death-dealing qualities 
to be translated ‘grape-stone of death®, and there is a mountain, presum- 
ably in Nejd, composed of it. ‘Meteorite® or ‘thunderbolt® is the obvious 
explanation. 

But we may also have to see in it the erroneous belief that many 
terrestrial stones, such as nodules of iron (or even belemnites), are 
thunderbolts. True meteorites have, of course, long been known in the 
East (notably the Black Stone of the Kaaba ; that at Emesa : the Phrygian 
Cybele: the image of Diana of the Ephesians): and falls of them are 
also recorded (the birth year of Mohammed, Jeremias, Das Alte Test,, 
339 - China, c. 644 b.c. L. Fletcher, Introd, to the Study of 
Meteorites, 1908, 17: cf. EB, 14th ed., xv, s.v.). Actually a meteorite 

(Syr. ^asdrd}), from this and the passage about opium (CT. xiv, 22, 
vii-viii, 43), must be ‘juice’. I was entirely wrong in my translation in AH. 43 
(for the correction see JRAS. 1933, 892). 

* For the form cf. tabdstdnu, from 
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from Nejd is preserved in the British Museum (Fletcher, op, cit, 69, 
quoting Miner alog, Mag, 'Viiy 1887, 179). (For a list of early meteorites, 
see Arago, Astronomie Populaire^ iv, 184). But, on the other hand, 
tradition in England regards the nodules of sulphide of iron which 
weather out of the chalk of the SE. coast as thunderbolts {EB. /x., 340). 
L. J. Spencer (Tseudo-Meteorites^ Nat Hist. Mag. iii, 1931, 44 if.), 
shows that many minerals are miscalled meteorites, especially nodules 
of iron pyrites, which are heavy, and when broken open show a radia- 
ting crystalline structure with brass-yellow colour. He describes the 
Hang-chow pseudo-meteorite as a block of limestone, which is said to 
have fallen there hundreds of years ago, and is now inscribed with a 
poem of which one interpretation shows that the stone was lit up in the 
sun after a great storm (cf. the Assyrian omen). Bearing this superstition 
about nodules of iron in mind, we can turn back to Hazu, presumably 
in Nejd, where the saggilmut-moimtoin Avas. Pilgrim {Mem. Geol. Surv. 
Ind. xxxiv, 1908, loi) says that the limestone of Qath (Oman) is full of 
iron nodules, and Cartel {Journ. Asiat. Soc. Bengal^ 1859, 41: 

239) says that the Arabic coast of the Persian Gulf is a sedimentary 
formation resting upon volcanic rocks associated with beds of rock 
salt, gypsum, pyrites, specular iron ore, &c. (a passage which I owe to 
Boson, It. 388, quoted under ‘copper’). The Assyrian soldiery must have 
associated these nodules with meteorites.^ 

To the above evidence that ^saggilniut is the meteorite true or false, 
we may add two points: (i) the connexion between thunderbolts and 
slingstones is shown on a leaden slingbolt from Samaria (Nash, PS BA. 
1914, 279), the thunderbolt of Zeus being depicted in relief on one side, 
and on the other the trident: (2) perhaps we may compare the word 
saggilmut to the Arab, sijjtl which are mystic stones (lumps of clay) 
baked by the fire of hell, whereon are inscribed the names of people for 
whom they were destined (Lane, op. cit, 1311).^ 

11 (^mozu), misy, sulphate of copper or (and) iron, 

Roman vitriol or (and) yellow copperas. 

I identified this in my article PRSM. 1926, 38, as misy, which is 
either sulphate of copper or iron (Bostock, Pliny ^ vi, 198 quoting 
Brogniart). In the syllabaries (‘B’ 7: ‘H’ 21, 22: ‘J’ 59-“6i) its position 
is of little help, although it may be said to be in the neighbourhood of 
the vitriols (separated from them by five minerals in ‘H’), and it precedes 
the botryoidal haematite in ‘Bk There is a distinction made between 

* To the north of Assyria at Divriki are great boulders of ironstone over a 
ton, which looked like great meteorites {EE. ii, 365). 

® The phrase ‘heaven will rain with stones’ can hardly mean more than hail 
(MANB. No. 261) since it is for the wintry month of Sebat. So also No. 20, 5, 
‘When in Sebat stone comes*. 
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the ‘male’ and ‘female’, the explanation being that the male is U llh 
‘of the middle of the male (or penis)’ and the female M lih 
[SAL] ‘of the middle [of the female, or uterus]’, apparently referring 
more to the male and female diseases of the name mmu (gonorrhoea) 
than to the mineral itself. (For ‘male’ musu see TL. 153 (38).) 

The word mmu is the same as the Heb. m 6 sd ‘issue’ of Lev. xv 
(Jensen, KB, vi, i, 374, ‘die stinkende Absonderung der Vorhaut’, and 
cf. Ebeling, ZDMG, 1920, 187, 2). From KAR, 193, 12-15 it must 
be gonorrhoea: if a man’s urine is like that of an ass, like yeast (dregs) 
of beer, of wine, gummy varnish, or paint {SE. TU hiliti), that man is 
sick of musa. L. 16, li., (dup. AM, 58, 6, 2, as pointed out by E., xiii, 
132) ‘if a man’s penis utdkkasu (pricks him, smarts, Syr. ^uksdy sting, 
prick), when he micturates (or?) ejects his semen ... his heart is 
“caught”, and he goes to a woman (and) is “bound” (impotent ?), white 
blood (pus, gleet) continuously flowing from his penis, that man is sick 
of mmd (the treatment being ^styrax in oil introduced (blown) by a 
catheter into the penis of the patient, who is to drink Solatium in mulu- 
tinna beer, and in addition beer and oil are to be boiled and applied to 
him and a bandage containing pine and fir turpentine and juice (tops, 
PA) of Nerium oleander (?) in fat is to be bound at the end of his penis). 
Briinnow {ZA, 1889, ^ 54 > shows that musu sa libhi urulati-su ikkib 
ildni^^ kalama ana nise^^ ‘an issue from the middle of his foreskin is an 
abomination to all the gods against men’, with which cf. the Levitical 
tabus on issue. Finally, cf. AM, 62, i, iii, 4, lu mmu lu KU,GIG 
‘either gonorrhoea or haemorrhoids’ (and also KAR, 73, 2 compared 
with 1 . 18, lu mmu lu hiniktu lu KU. GIG ‘either gonorrhoea or stran- 
gury or haemorrhoids’). 

From this equivalence (musu = ‘gonorrhoea’) we can go on to the 
curious puns in ‘B’ 7, ‘H’ 33, which are of great help in our identifica- 
tion: ‘mwarM-mineral from the middle of a man’s foreskin (is) the pollu- 
tion of the penis of a man’ (pappaltUy Syr. pulpdld, Frank, Stud, i, 137: 
Holma, K.y 97,) and ‘human HAR of copper (bronze) is the mineral of 
the middle of a man’s penis’ from a comparison between the ‘copious 
yellowish-green discharge’ of gonorrhoea (with smarting in micturition, 
DM, i, 541) and the appearance of sulphate of iron (misy), which occurs 
in well-defined crystals of a ‘pale-green colour, readily soluble in water’ 
(DS, 520). HAR in this case must mean something like ‘essence’, 
from the values libbu ‘heart’, or tinu ‘grind’. The yellow-green discharge 
of gonorrhoea suggests that sulphate of iron is more likely than the blue 
sulphate of copper: on the other hmdy ^If AR siparri does seem to indi- 
cate that the Assyrians thought it was copper. No evidence is afforded 
by the fact that musu is prescribed to be drunk, since both sulphate of 
copper and of iron can be taken internally. According to Pliny (NH. 
sxxiv, 31) the best misy sparkles like gold when broken, and has ^ 
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sandy or earthy appearance, like chalcitis, when triturated, Berthelot 
{HisL ii, 131) identifies it with sulphate of iron, more or less oxidized 
and basic, resulting from spontaneous decomposition of pyrites: Bostock 
{Pliny ^ vi, 198, quoting Brogniart) considers it as perhaps mixed sulphate 
of iron and copper,^ 

^Musu occurs about fifty times in MT,: For eyes^ alone, anoint, AM.. 
22, 3, 3+26, 3, 9: probably, with water of tamarisk ‘which has been put 
on the fire and . . . comes forth therefrom’, &c. (showing that MV§u h 
soluble in tannin and water), AM. 14, 3, 9: eyes, ext., AM. 12, 3, 7+16, 
3, 23 (cfi 23, 3, 3): 16, 3, 4 (and drink in beer): 19, 6, 12: probably 
12, 4, 4 and 18, 9, 2. For temples: apply, AM. 2, i, 15: bind on, AM. 
4, 6, 4(cf, 11 . 6, II, and AM. 20, i, 6, 15): ext., 14, 4, 6: 102, i, 16, 21: 
103, 22. For ears, fumigate, AM. 33, i, 33. For mouth or tooth, AM. 
78, 1, 29. For scorpion-sting, anoint in oil, AM. 91, i, r. 6. For poison 
{Emmatu), AM. 92, 5, 4. For various forms of ghostly attack, AM. 16, 
3, 14: 19, 1, ii: 29, 1, 5, 6 {+CT. xxiii, 22): 76, i, 2: 89, 3, 3 {+CT. 
xxiii, 22): 93, I, 3, 5, 7 (part dup, 70, 2+94, 7). Uncertain: on neck, 
CT. xxiii, 41, i: AM. 4, 6, 6: 7, i, 10: ext., AM. 92, 4, 5: 94, 2, ii, 
19 (presumably anus): anoint with others, AM. 96, 4, 7: anoint in oil, 
KAR. 205, 12. Against lamastu, for childbirth, bind on, (Thureau- 
Dangin, RA. 1921, 168): to keep away ^"^LIL.LA, anoint babe, KAR. 
196, iv, 43. ‘Male’, A 3 f. 7, i, 10: 97, 4, 10: KAR. 186, r. 27. Quantity, 
I hi, AM. 4, 4, 9: 30, 12, 5: 2 shekels (?), AM. 62, i, iv, 4. Threaded 
as bead (coloured (?) with this, or rolled up (?)): ‘14 Twwa'a-stones’, 
Langdon, BE. xxxi, 59, 19, cf, AM. 47, 3, 9. Note that it can be drunk 
in one prescription above: the instance AM. 82, 4, 3, which I gave in 
FRSM. 1926, 38 is probably not admissible. 

In medicine the copper sulphate is used for eyes, and as an injection in 
gonorrhoea (P. 466), and ferrous sulphate as a lotion for ulceration, and 
as an injection for urethral and vaginal inflammation and prolapse of 
rectum (P. 531): both are soluble in water. Pliny prescribes misy for 
the male generative organs, ulcers of the head, in injection with oil of 
roses for the ears, for granulation of the eyelids, for tonsils, &c. A 
parallel for the Assyrian ‘buckshot’ receipt is found in the Indian 
medicine. P. C. Ray {Hist, of Hindu Chemistry, i, 29) quotes sulphate 
of copper, sulphate of iron, realgar, orpiment, and sulphur, combined 
with other drugs against ringworm, eczema, and leprosy; and also 
(i, 52) the sulphates of copper and iron boiled with oil of belleric 
myrabolans for turning grey hair black. BMM. 30 prescribes sulphate 
of iron for eyes, urethra, and vagina, to lessen mucous discharges: for 

^ It is worth mention that there is a mountain called Mu§i (Shamshi-Adad, 
9th cent., iii, 37). This was located by Billerbeck as SW. of the Afshar Mt. in 
the old Sanjak of Sulimanieh (see Meissner, OLZ. 1914, 54)> hut the mines there 
are of antimony and orpiment (see No. 4 (9)). 
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piles and ulcers : and as a powerful astringent internally, and as emniena« 
gogue. In MM. 1,513, ‘missy’ is given as the name of an oxide of copper, 
used by the natives of India against the toothache, and to stain their 
teeth black. 

To sum up: ^musu^ filcrv, with a punning reference to musu, gonor- 
rhoea, for which it is used, is particularly yellow copperas, but appears 
to be a confusion of the sulphates of iron and copper.^ 

12-13 Lead, Antimony, AND Tin 

12 (a) Abaru, A.BAJR, A.GITG, lead, sometimes antimony (?). 

12 (b) LiS. A. BAB, 'needles of antimony’, stibnite, antimony sulphide. 

12 AnakUy AN.NA^ tin, sometimes lead. 

There appears to have been a not unnatural confusion in ancient times 
between these metals. It may make discussion easier if we begin by 
examining certain definite differences on which we may base our 
consideration. 

(1) Tin. ‘Metallic tin is one of the easiest metals to produce, and it 
may be obtained by simply heating the oxide with charcoal’ {AEML 
211). The nearest probable sources of tin for the Babylonians have 
been discussed in 7 (<2) (Kuh-i-Benan and Khorassan, Persia, and 
Kasrwan, Syria). Tin-bronze was well known at the end of the fourth 
millennium (No, 7 (a)), but, although a very few objects in tin have 
been discovered in Egypt {AEML 209) I believe none of Assyrian 
provenance have come to light. 

(2) Lead. ‘The production of metallic lead from its ores is one of the 
simplest of all metallurgical operations and consists essentially in merely 
roasting the ore’ {AEMI. 201). It melts at 327® C. The Assyrian 
sources must have been Keban Ma'den (^. 280), or Denek Ma'den, 
and Ganjabad (between Kasvin and the lower end of L. Urumieh) 
(Mactear, TIM. iii, 1894, 7-9, where he describes the floors for washing 
the carbonate with water four times repeated). 

(3) Antimony. ‘Antimony is taken from the Mine in little Stones of 
different Bigness, resembling Lead Ore, with this Difference, that it is 
both lighter and harder’ {HD. 358). Antimony abounds at Keban 
Ma'den {A. 280) and is reported at Alexandretta and Antioch {Admir. 
Hdbk., Syria, 96). In Persia it is found at Kuh-i-Surmeh (Meissner, 
OLZ. 1914, 55). For its preparation it was enclosed in fat (or dough), 
burnt, and quenched in milk or wine {Diosc. v, 99) (Pliny’s method is 
somewhat different). Actually a fragment of a vase of pure antimony 
(of uncertain date) was found at Tell Loh {Coll. 223), and M. Berthelot 

^ A note should be added on soiy (Pliny, NH. xxxiv, 30), {Coll. 14) ^produit 
de Talt^ration de la pyrite, pouvant renfermer ^ la fois du sulfate de cuivre et 
du sulfate de fer basique. Le sory est cong^n^re du misy, produit d’alt^ration 
analogue, mais moins riche en cuivre.’ 
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quotes {ib. 224) ornaments in antimony from a trans-Caucasian cemetery 
dating from the time of the introduction of iron. But reference must 
be made to what AEMI. 81 says about the rarity of antimony as a 
kohl in ancient Egypt, and it must not be forgotten that galena (a dark 
grey ore of lead) was one of the commonest substances in use for this 
purpose (see guhlu, in 4 {q)). 

Our first aim is to settle that abaru is a metal, and not magnesite. 
Oppert was correct in seeing a metal in this {Lit Or, Phil, iii, 85, rm, 
3, MA. s.v,), and we may eliminate Hilprecht’s ‘Magnesit’ {Assyriaca^ 
i, 1894, 80) (see OTC. 37). The meaning of abaru was taken from 
Sargon's inscription (Lyon, Lie Keils. SargorCs^ ^0-7), he having dedi- 
cated seven tablets of which he describes the materials as gold, silver, 
URUDU, AN.NA,A.BAR,uknu,2ind^GlS.SlR.GAL,^ndoithGse 
four have survived, of gold, silver, bronze, and the last which was at 
first suspected of being antimony, but turned out ultimately to be 
magnesite {Coll. 221) ‘shining, white, opaque, compact, hard, cut, and 
polished’, ‘carbonate of magnesia’. Hilprecht identified this with the 
A.BAR, and for a long time A.BAR was accepted as ‘magnesite’, the 
comparison with the Syr. ahhdrd (lead, or sim.), Arab, ahbdr (collyrium, 
black lead) and Heb. 'dph^eth (lead) made by Oppert being relinquished. 
But ‘magnesite’ will not fit MT. or the Glass-texts, where a metal is 
far more suitable, and it is more reasonable, even at first sight, to 
identify the magnesite tablet with ^GlS.SlR.GAL^ properly alabaster, 
(carbonate of lime), equated sometimes with parutu, marble (18 {a)). 
We can therefore accept A . BAR as a metal. 

Probably our most secure starting point is the hymn to the Fire-god, 
where eru and andku {AN.NA) are described as being melted together. 
This can only mean copper and tin, to make bronze (iv R. 14, 17-19), 

and a glance at the analyses in UE. ii, 289-90, will show at once that 
there is no question of antimony-bronze. We can therefore accept 
AN.NA as ‘tin’ for the moment (in spite of the evidence of cognate 
languages), leaving A.BAR as either antimony or lead. Winckler, 
as will be seen, rightly identified A.BAR with ‘lead’ {AOF. ii, 160 ff.). 

12 (a and b) Abaru, A.BAR, A.GIJG, lead, galena, and LiS. 

A.BAR, antimony. 

A . BAR, long accepted as the equivalent of abaru, to be treated with 
a certain amount of reserve, as being unconfirmed by syllabaries. 
A.GTJG. is given as the proper equivalent in the syllabaries (D. 579, 
336), and important is the Sumerian A.GTJG{BARY).RA (duly 
translated a-ba-ri, KAR. 14, ii, iS-ib), A . GtlG, as a Sumerian group, 
can be split up into A ‘water’ and GtJG, which in its double form 
Gi[ 7 G+ GtJG {D. 345, 13) is bullulu, the same word as is used for com- 
bining tin and copper in a melt to make bronze. ‘Water+nielt’ 
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is certainly more applicable to lead, with its low melting-point, and 
its brilliant water-like appearance, than to any other metal In the 
Alchemist's Text of 1600 b.c. (Appendix II) A.GlJG is obviously 
tephced hj a^-ba^-ram, and the proportions demand lead, and not 
antimony. Similarly, it is not improbable that (which 

E. xiii, 17, reads uppu^ abaru) ‘a tube of A.BAR\ used to blow drugs 
into the body of a pregnant woman {KAR. 195, 8) is of lead, rather than 
antimony (despite the capacity of the Babylonians for making vases of 
it) {MUD.ZABAR 'a bronze tube' is more usual). 

Again, a man who seeks favour is to wear a hand of A.BAR made 
with the fingers showing, and with blue cloth attached (much like the 
hand worn to-day in the East (Ebeling, MDAG, v, 3, 41 : KAR. 238)). 
Whether we accept antimony or galena as the metal more connected 
with the eye, it would be comparatively simple to cut a model hand out 
of lead. 

There is also a word RAT applied to A.BAR, which may mean 
‘gutter', and thus RAT,A.BAR, as possibly ‘lead gutter', may repre- 
sent a lead coffin in a ritual against ghosts (CT. xxiii, 17, 27, dup. KAR. 
21, 14): 60 (?) salmani (?)^^ sa titi teppus{us) (?) ipaharu^^-^ 

^unu RAT.A.BAR mm{s)su folam marsi sa GAB dispi teppus{us) 
markas {})(subat) ^giEmmari ini^^-hinu tahab ina ilati tukin-^u ina 
kimahhi kimti-su tuhial-hinuti: %o (?) figures (or, dead men) of clay 
thou shalt make, his family (?) shall surround him: they shall be borne 
(in (?)) RA T\ A. BAR. A figure of the sick man thou shalt make of wax. 
Thou shalt hide their eyes with a band (cloth) of palm-fibre: thou shalt 
put him in the fire: in the family grave thou shalt lay them.' The 
ritual intends, of course, that the 60 ghostly figures which haunt the 
sick man shall be duly buried in the family burial ground, and so ‘laid', 
while the sick man shall be removed out of existence by the burning 
of his waxen image, which they must not see, and they will haunt him 
no more. The covering of the eyes may have the secondary suggestion 
that it was customary to bandage the eyes of the dead. Owing, however, 
to our not being certain of the meaning of RAT^ we cannot, in this 
case, do more than suggest that RAT.A.BAR is a ‘gutter' of lead. 

Sargon {Keils. Sarg., Ann, 201) speaks of A,BAR munammir arusti- 
Emu ^ A, BAR which makes their engraving^ stand out', for which some 
form of lead (even if not plumbago) seems obvious (I am indebted to 
Dr. Bertram Lambert, of Merton College, for the suggestion for this : 
JRAS, 1929, 812, n, i), i.e. picking out the characters with a black 

* Uppu is also a ‘drum*, BAG, 53, a syn. of lilissu {HWB.y s.v.) the drums 
in Mesopotamia being made of baked clay cylinders about 4 in. in diam., with 
the end covered by a parchment. 

^ Perhaps Heb. b^rai ‘engrave* (Arab, b^raihd)^ in spite of biYsu which may 
be connected with a different root. 
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background.^ It is probably the explanation of Job xix, 24, %ith a pen 
of iron and \SpherMky i.e. (black) lead, to make the characters stand out, 
not molten lead to fill them (otherwise we should surely have found at 
least one surviving specimen by now). ZID aruM ‘powder of engraving’ 
is a parallel, 70, 2+94, 7, h r6, dup. KAR. 182, r. 29, and nearly 

AM. 6 , Sy jfRAS. 1929, 812 (the left horn of an ox and hart’s horn 
‘reduced’, mixed with ZID amste^ and the patient to be anointed there- 
with and with many others against some ghostly attack). According 
to some the Arab, ahhdr is black lead, but others say that it only receives 
this name after burning {IB, s.v.). TP. I took ‘one imer of kurbdni 
(lumps) of a-ha-rV from Malatia (v, 39) (only 30 miles SW. of Keban 
Ma'den), and this can hardly be said to represent a heavy load of 
ordinary lead for tribute. TP. Ill received it from Palestine (A,BAR, 
ii R. 67, 62). In a magician’s note, K. 1293 {ABL, 461), after a figure 
of the dead man in clay and another of an evil spirit have been made, 
there is a mention of a copper axe, followed by ‘3 shekels of A.BAR, 

3 shekels of copper (eru), 4 grains of silver’. It is possible that these 
three represent the three colours black, red, and white, for magical 
purposes, but otherwise their purpose is not clear. But in spite of the 
uncertainties, it may be said that we have now good evidence for 
A.BAR meaning ‘lead’, and AN.NA ‘tin’, which can now be applied 
to M T, where we find : 

(1) A.BAR occurs (a) simply; {b) in namsidi A,BAR; (c) in SU, 
SI A, BAR; {d) in LIS. A. BAR, 

(2) A.GVG occurs simply only. 

(i)(a). . jB^i? simply. In a receipt for head, preceding a prescrip- 
tion for a boy with a head full of grey hair, which suggests that it may 
be a hair ‘-dy e * AN. N A A.BAR AN.NE (saltpetre) mix together, 
once, twice [apply]’ {AM. i, 3). If this represents a dye, we shall 
probably not be wrong in seeing the same black lead in A.BAR as 
we saw in Sargon’s use of it to make an inscription ‘stand out’, but 

AN. NA presents perhaps a difficulty as ‘tin’, unless the form in which 
the Assyrians used it here will produce a black mark. The two other 
cases are difficult: . . . ana lib A.BAR tanadi (in an eye-text) {AM. 
19, 6 , 3): and . . • -ban-ti A.BAR ina samni . . . {AM. 77, 6 , 7). 

(i) {b). Namsidi A.BAR (to make), AM. 49, 4, r. 8. Masddu 
{tumassad) AM. 64, i, 18 (Arab, masada II, ‘rub’ RA. igzg, 69, n. 5) 
suggests that namsidu will be something to rub on. 

(i) {c). SU.SI A.BAR ‘finger of A.BAR\ AM. loi, 3, ii, 13. 
Possibly suppository: cf. ib. i, 9, . . . A.BAR applied to the anus in oil. 

Graphite was used in prehistoric times for polishing vases, De Morgan, 
Freh. Orient, iii, 164. 

® Cf. a black hair-dye in Baghdad (Olivier, Voyage^ iv, 38), gall-nuts, rastouk 
pr antimony, cloves, vinegar. 
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(2) A. GllGy iot eyes: AM, 19, 6, 13 (immediately alongside LlS,A, 
BAR); in w&tm himetU'-ghtey AM, 13, 2, r, 2: bray in iirn (opium), 
AM. i6y 1,4: . ..A.GtJGy AM, 11,2, 25. Here there is nothing against 
A.BAR as lead: but when we come to LIS.A.BAR in MT,y which, 
as I think, means ‘needie(s) of A.BAR' we leave galena as a collyrium, 
and come to antimony. 

{i) ld), LiS, A, BAR occurs: for eyes: AM, 8, i, 10 (bray): AM, 
8, 6, 3 (bray): 10, 3, 3: AM, ii, 2, 2i (bray); AM, 12, 8, 13 

(bray). For ears: AM. 34, i, 22: LlS,A.B[AR]y iot penis y AM, 62, 
I, ii, 10: uncertain, ext.y perhaps for stomach, AM, 43, i, ii, ii. LlS, 
idgurtUyZS I suggested in PRSM, 1924, 1 5, means ‘needle', it being used 
as an adj. to ‘mountains' {tdgurutiy MA. 129), and is comparable to 
the Syr. urd^kd ‘great needle'. With this cf. GiS .LiS ^small 
needle' == nalpa\ti£\ {D, 377, 9) with which latter it would be tempting 
to compare the Syr. maspithd ‘needle', if it were permitted to assume a 
form naspatu {s to I before a labial, for which cf. usmdnu and ulmdnUy 
mmpalu and murpaluy and even ilsi for issi). Add i itgurtum sa elammaki 
‘a needle of ^.-(wood)’ {TA. 22, iv, 6): 5 TUG.LlSy ITT, i, 1091, 
which looks much like ‘clothes' needles', 4 GiS.LlS ‘four wooden 
needles’ on a tablet of division of property^ (time of Damik»iii§u, 
Chiera, UMBS, Vniy i, 52), and ib. 61, ^HAR itgurti Hrsu u minima 
Iwmu ‘a mill, a needle, a bed, and whatever its name’, property of a 
woman (time of Hammurabi). ‘Needle of antimony' fits admirably, 
just as ‘needle’ does for ‘mountain peaks’ (hardly ‘flachgewdlbte Berge', 
D. 377, 2). Pomet {HB, 357 ff.) speaks of antimony as coming from 
mines near those of silver and lead, some full of striae like so many 
needles (and ‘this Antimony is white and full of small Needles'). The 
crystals of sulphide of antimony, properly stibnite, ‘have the form of 
long prisms, varying from the thickness of a small needle to an inch or 
more across' (TFM. 79).^ (See Babyloniaca, xiv, 1934, 102.) 

Its common use as kohl for eyes in the East, as well as this distinctive 
use of ‘needles' in its connexion certainly allows us to translate LiS.A, 
BAR as the sulphide of antimony as distinct from galena. Why it was 
prescribed for ears is unknown: but HD, 359 says that antimony 
melted and boiled in 2iptisane is a certain cure for the ‘secret disease’, 
which may explain its use in AM. 62 y i, ii, 10 for the penis. As a 
cosmetic antimony appears to have been used at Tell Loh as far back 
as the Warka period (Genouillac, FouiUes de Tellohy i, 47). 

We have, therefore, for the moment, reached the conclusion that 
while AN.NA means properly ‘tin’, and A.BAR lead, galena, and 
some form which in powder will make black marks, LIS.A.BAR 
is definitely antimony, which may open a new channel for a possible 

^ Or could it mean here (single-pointed) ‘forks’ ? 

* Is the Arab ahbdr ‘lead’ in any way connected with ihrah ‘needle’ ? 
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alternative meaning for A.BAR itself, particularly in the late Glass- 
texts. 

In the Glass-texts of the seventh century, AN.NA may perhaps 
keep its meaning ‘tin’, i.e. OTC,^ pL 6, K. 7942, 1 . 17: ‘To one mana 
of washed copper . . . ten shekels of AN.NA, two shekels of . . It is 
not clear what its purpose is, but the mixture of tin and copper seems 
more probable than lead and copper, although by no means necessarily 
certain. But a-ba’-ru, on the other hand, is not equally certain as ‘lead’, 
in these texts, and may perhaps mean ‘antimony’, in the two passages 
in which it occurs; pL 5, iv, 15 (‘one mana of js-wM-glass, fifteen kisal 
of ... , ten kisal of a~ba~ru, as the composition of . . App. i, U), and 
ib. v, 16 {‘to one mana of zuku-^zs^, sixteen kisal of tutty, tm kisal 
of a-ha-\ri\y ... of saltpetre, half a kisal of go[ld] . . App. i, DD). 
In this latter, which I have taken to be the Purple of Cassius (see 
Introduction), with its minute proportion of gold, we have in addition 
a small proportion of tutty, tusku (properly oxide of zinc), and of abaru, 
which, if it were antimony, would fit admirably according to the ordinary 
components: in the former receipt, antimony suggests a yellow colour 
to the glass, while if zham were merely lead, the proportion would be 
small. 

This will bring us back finally to the two tablets of Sargon in AN . N A 
znA. A. BAR, the latter being thus probably ‘lead’. But the former 
can hardly be pure ‘tin’ and I can only suggest that it is of tin impure 
enough to be satisfactory for Sargon’s purpose. With this we can 
continue with AN.NA: 

13 Anaku, AN.NA, tin, sometimes lead. 

The cognate languages would lead us to translate anaku as lead: Heb. 
^ak ‘plummet’, Syr. ankd ‘black’ and ‘white’ lead, Arab, ank^^ ‘lead’, 
though we have seen eru and anaku are combined to make bronze 
(No. 7 {d)). But it is obviously lead from the Cappadocian tablets, 
where it is so frequent an article of merchandise (as we should expect 
from the proximity of the silver-lead mines at Denek Ma'den, five 
hours east of Keupri Keui on the Kizil Irmak (Halys) which I have 
myself visited). The weights of this commodity, as quoted on these 
tablets, certainly indicate lead, and even as late as the Assyrian Empire 
the weights quoted (‘one talent of anSkdy ADD. s.v,), down to the time 
of Darius {Dar. 249, i: i mana 8 shekels of for making rings) 

show that lead is intended. Equally the expression lihndte sa andki 
(Scheil, Ann. de Tuk. Nin., face, 70) ‘bricks of lead’ will correspond to 
our ‘pigs’, hardly to tin, and the weights given, e.g, by Anp. (AKA. 
238, 39) ‘one hundred talents of AN.NA. MBS' prohibit tin entirely 
here. But in the middle of the third millennium we find the following: 
simple AN.NA, ITT. 6671: AN.NA. ZABAR, presumably ‘tin+ 

4240 ^ 
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bronze’, tb. 6853: gzSo: URUDU.AN.NA.Km.NA, ik 9257, 
presumably 'copper+ tin refined’, bronze: simple AN,NA,KIJN,NA 
‘tin refined’, 6670; 9276: and AN.NA.LU.LA, presumably 
‘tin+Mw (oxide of zinc, pompholyx)’ (alloyed?), ik 6853. In TTC. 6y 
cf. (e.g.) ‘4 talents, 20 manas of AN.NA ku-nu-ku, 20+5 manas of 
AN,NA ag~ga-tim\ Irisum mentions anakim {lAK. 12, 22). Asb. 
{FE, 30, 33: Streck, 148, Cyl. C, 28) apparently overlays certain woods 
witH *34 [talents of ANI.NA hurasi rmliy i.e. of [^iVJ.Ar -4 and red 
gold. If the restoration be correct, and an alloy is intended, tin is much 
more probable than lead here, since an alloy of tin and gold bends 
readily, but one of lead and gold is very brittle (PC. xi, 1838, 293) 
(see Zahalu^ No. 5 {i)). 

ii P. 51, i-ii, 12, gives the provenance of AN.NA as 
Qyar4a-a and GtlN.NU (cf. No. 32). The 

Assyrian Kings (Anp., Shalm., Sargon) took it frequently from various 
places in the north. For the modern provenance see p. 116, and add 
Lizan and Valley of Birwari, NE. of Nineveh (Gowland, JRAI. 1912, 
273). In MT.i for head (hair?), with A.BAR (‘black’ lead) and AN. 
NE (saltpetre), AM, 5, i, 3. For eyes {^AN.NA)^ AM, 12, 4, 3. 
On neck ior pain in breast AN.NA), AM. 48, 4, r. 12. Ritual, 

AN.NA) AM. 71, I, 19 (almost dup. AM, 39, 7): KAR. 213, 3, 2. 
The use for eyes suggests galena (lead) rather than tin. 

For its particular use in the Glass-texts see No. 12 {a). Add also 
Ktl.AN == annakam, Urumush, Thureau-Dangin {RA. 1911, 139, 8), 
the material of a statue: cf. Ktl. AN.NA, Langdon, AJSL. 1911, 139. 
Landsberger {ZA. 1929, 278) makes the Ktl.AN (== amutu) of Kul 
Tepe ‘platin’, which Lewy {KK. 16) rejects in favour of ‘reines Zinn’. 
It occurs as amudam {ib. No. 10, 5). (Cf. (?) Luck. Senn. no, 34: 123, 
34, where Senn. sets up sazdte pitik GU. AN.NA ia nummuru gatta>- 
Hn ‘cow-colossi made of GU.AN.NA, whcTtoi the forms were 
brilliant’.) 

To sum up: aharu means ‘lead’ ‘plumbago’ with a tendency to mean 
‘antimony’, the latter not only as simple aharu, but especially as LiS. 
A.BAR ‘needles of antimony’: anaku, the word for ‘tin’, is also used 
frequently for ‘lead’. 



14. THE RED STONES 


^SSndii, (sSmte), ®GUG: camelian, as well as meaniag some 
more friable stoae; without determinative, apparently 
cinnabar. 

(For other compounds, cf. the quotation from RA. 1918, 118, in the 
first paragraph below.) 

Scheil, MA. 1918, 118, 95 if. (= TU, No. 36, r. 44 if.) gives: 

^ sa-an-tu[m: ^GUG ug^gim-nu^^pi-U-tlu?], 

96. ^GUG.KA = sur-ra-ni-t[um: ^GUG . . .] = SU-^u, 

97. ^GUG.mar-hallum [= SU-u: ^GUG [G]C 7 (?). 

GIR = SU, 

98. ^GUG. ?[=...: ^GU]G.ME.LUH.HA = „ Me 4 uHa, 

99. ^GUG.Ma[r^ha-H = „ Pa-ra-E 4 : ^GUG.G^u-ti-um = 
„ Ku-ti-i 

100. ^GUG , . . l^GUG . . ] ,RIN. DA = kub-bu-^ut-tum? 

To these we must add for comparative purposes, IM, MAL . LI. GUG 
{kalgugUy red ochre, No. 2(7/2)), IM.KAL. GUG (mercury, from cinna- 
bar, No. 2 {j)), ^AN. GUG. ME (Assyrian unknown, doubtful) (No. 14 
{h))y^GUG.DIR{KAR. 184, i3,anddup. AM. 88,4,7-. %^GUG.GI. 
RIN.NA {=^ Dil-[mun-ni-tu}] (see No. 14 (^) 2)), GUG.SI.LIM 
{=aban rdme. No. 96), ^GUG.GAM. . (CT. vi, ii, 3 b, ^GUG.kasi. 
SAR (= ^kast.SAR) (No. 61 (6))). 

14 (a) Consider first the following red stones known anciently, par- 
ticularly to the Assyrians. (I am indebted to Mr. H. C. Beck for most 
of this list.) 

CarT/e/zaw (Beck, as beads, Very common’) (sard). 

Red jasper (Beck, as beads, ‘fairly common’). 

Red limestone (Beck, as beads, ‘not uncommon at early periods’). 
Haematite (Beck, as beads, ‘uncommon, except at certain periods’). 
(Magnetite, Beck says, as beads is rare). 

(Beck, as beads, ‘uncommon’). 

Red serpentine ij^tcky beads ‘uncommon’). 

(Beck, as beads, ‘uncommon’). 

Reddish granite {KeiSsittpQnody OBI. 

MiltoSy rubricay and Sinopis (all probably some forms of ochre). 

Red lead. 

Cinnabar. 

In examining the occurrences of Hdndu I think it will be seen that it 
has not always the same meaning : 

^ A form ^GULi^ZA.GULy GUG}) occurs TUrk. 301, r. 5, but also ZA. 

GULZA.GlN in 304, 3^ 
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(i) From thelist of seal materials (No. 8 the redstone, 
must certainly coincide with carnelian, the common (bright) red 
material for cylinder seals (and, it may be added, beads) as Boson 
{Fr. 43), suggests (cL SC, 8). ^Sdndu is hard enough to be bored, or 
engraved: beliku sdnta ina palaU suma stidtu lu~na-\batl ‘I am lord: by 
the boring (engraving) of the sdntu-stom let this name be proclaimed* 
(Geller, AOTU, i, 4, 296: KAR, 14, ii, 28), and 1 . 31 uma{ma) ina 
mdti ahnu il 4 a-pat (?) sdntu ippaM E kidm\ ^When in the land the 
stone is struck (?), the sdntu is bored, so may it be !’ 

It is constantly recommended for beads in rituals, and we may here 
quote ‘nine GUG* mentioned with ‘nine ZA .NIM[ on a text of ' the 
Gudea period (RTC, 203,7), and another of a much later date {Cyr, 1 16, 
I S.) 8 . . , { 2 ) 2 d-M-tn-nu kurasi {^) pit-ka sd Sa4a, 

^GUG^^^ beads of red stone, in contrast to ^ni 4 u (ta^’-ni 4 u), black, 
are used in a charm against the enmity of those in high places : they are 
to be threaded and worn, with this ritual ‘I kiss the (black) vitriol 
(beads), the red (bead)s fill my middle: O nobleman, though thou art 
angry, O governor, though thou art angry ; when I open the door, when I 
let him who is (my) enemy enter, in the eyes of my lord (it will be) as 
though I had done nothing* (KAR.yiy r, 19: Ebeling, MD^OG,, 1931, 
33, from whose translation I differ slightly).^ For threading, cf. also CT. 
xxiii, 34, 29: AM, 32, 1, [4]: w^earing, AM, 102, 20: ‘receive from the 
lapidary ^sdndu simat )dladi 4 d ‘the red stone, the ornament of thy 
neck’ (Thureau-Dangin, RA, 1921, 171). Various magical or ritual 
uses, suggesting beads or sim., AM, 7, i, iv, 4: 29, 2, 7: 47, 3, iv, 30: 
66, 4, ii, i: 71, i, 19. 

So far Hdndu appears as a hard red stone for seals and beads. 

(2) . It is, however, used in large quantities, which suggests something 
other than carnelian, Keiser, Letters^ No. 124 gives ‘32 (?) manas of 
^GUG dhirti{ti) (small, red stone), 40 (?) manas of ^GUG kabbarti 
(thick, red stone), i mana 7 shekels of ^GUG sapilti (deep, red 
stone), a total of i talent 13 manas 7 shekels of ^GUG “red stone” 
(between 70 and 80 pounds)’ which is all apparently for the temple of E. 
Anna, indicating perhaps jasper rather than carnelian. 

(3) But it is also to be used brayed in ointments, one of which is for 
eyes (GAZ ta-daAul^ perhaps ‘pound and make fine’, AM, 18, 9, 4: 
PRSM, 1926, 43, comparing ib, 12, 4, 2 ff.). If it is to be applied to the 
eye itself, a gritty substance is hardly likely. For some form of skin 
trouble or ulcer, which needs a desiccative powder (including sulphur 
and ‘boiled* gypsum, both remedies in skin troubles) to be applied (the 
sign E may be MAR) {AM, 44, i, ii, 3 ff. : JSOR, 1931, 56). 

^ Read ia^-ni-ba hu-u-sa4u kablS^^--a-a. Bthaku, Arab, bds, 

‘kiss’, rather than Ebeling’s 'rak(iysa-‘ku\ The ‘middle’ is the pubes in these 
texts, the significance being that it is the seat of (sexual) love. 
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Now, although it would seem to be a duplicating of one of the 
minerals already discussed in the (iron-stone) group, ^ the likeliest 

equivalence here certainly seems to me to be again one of the iron oxides. 
This is confirmed by the following closer definitions: ^sdndu ddmz^^ 'the 
red stone of blood% to be threaded (either as a bead in the natural stone, 
or dyed with it) and bound with others on the pubes of a woman 
suffering from dysmenorrhoea {KAR, 194, i, 5). Still more definitely 
we find ^sdndu M ddmu la tikta: ‘red stone of which the blood has not 
ceased’, used with others for a woman who has eaten noxious herbs 
(in order to produce abortion ?) {sammi^^ ssirufe), her uterus being over- 
charged with fluid (KAR. 194, iv, 40). This is obviously the haematitis 
of Pliny {NH, xxxvi, 25) which exudes a liquid like blood, and is here 
used in sympathetic magic. This exudation may perhaps be the Msbu 
M Hdndi (i.e. BULUGMA) ‘fullness, richness of the red stone’ 
{Br- 2770: Langdon, 1916, 186, 37), which occurs as a drug 
{hi-db ^sdndi) for hm libbi {KAR. 186, ii). Certainly ^sdndu can hardly 
be identified with carnelian here. 

We have thus, therefore, to accept that ^sdndu^ in the hands of a seal- 
cutter, represents some such hard stone as carnelian, while if it is to 
be powdered for medical use it may equally well express some form of 
red oxide. This peculiarity is equally apparent in the double meaning 
of ^uknuy which is both lapis (in the seal-cutter’s hands), perhaps tur- 
quoise, and even a copper carbonate for collyrium (see No. 15 (^z)). Both, 
indeed, may at times be paint.^ 

Sdndu occurs twice in the Glass-texts (Appendix i, Sect. H), in 
^uknu merku (moulded blue glass) and as sdfidi kalitu ‘roasted sdndut in 
Sect. F in blue glass. Here the proportions are lost or not given, but 
they appear to be trivial, and it is not easy to say whether the ‘roasted 
red’ refers to an iron oxide, or even litharge. 

The other forms of "GI 7 G are: 

14 (b) PGUG ugl-gtin-nii = (restored from KA VL 185, 

iv, 8, which includes ‘j ^ug-ghn’-nu\ and KAR. zi^, i, 2, where uggmnu 
is one of seven for ‘the good will of Anu’, and 4, 13, one of seven for 
‘joy’, the red colour being indicative of happiness and good fortune 
generally). Meaning unknown. 

14 (c)'^Surramtum, ^GUG.KA: surra, surtu, ^GIR.KA.GAL 
(flint). Surtu was rightly identified by Harper (BA. 1894, 435) with 
silex, flint. Its Sumerian GIR.KA.GAL suggests an edge or weapon, 

* We can hardly suspect Hdndu of being cinnabar here. Cinnabar (in 
IM.KAL.GUG, mercury) would appear to be GC/G simply without the deter- 
minative (No. 2 (j)). 

* Shamshi-Adad I speaks of ‘silver, gold, ^ubntm, ^sdmtim* (lAK, 22, 21). 
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while AM, 12, i, S gives apparently the means of producing fire, i.e. 
flint and steel, . . .-m kima nahli lam iksudu-kinasi surru u naglahu . . . 
like flame, before the flint and steel have obtained you'.^ It, like ahan 
isatij is connected with Shamash, the Sun-god (p. 88), e surru sa 
i^^Samas , . , * 0 , flint which Shamash’ . . . (Geller, AOTU^ i, 4, 308), 
the relation of both fire-producing stones with the sun being obvious. 
The root is probably either the Assyrian sardru ‘to light up, shine’, or 
the Arab, zarr ‘to be sharp’ : the Heb. sorr ‘flint(-knife)’ seems conclu- 
sive that surru is ‘flint’, and not pyrites. Since GIR — z point or dagger, 
and KA = pu^ which may be compared to the Heb.p^^ ‘edge’, we might 
see in ^G 1 R,KA, GAL the literal meaning ‘knife with the great edge’. 

^SurranitUy ^GUG .K Ay the -anu form from surrUy is not easy to 
settle. The Sumerian would suggest ‘red with iron oxide’, unless the 
KA represents pu ‘mouth’, ‘edge’. It occurs in one doubtful passage 
in MT.y where it is glossed ^GUG ^ka-pa-suy as if the scribe were con- 
scious of a mistake in the text: it is to be pounded and drunk alone in 
kurunnu-htti for some trouble in menstruation (KAR. 194, i, 40). 
Flint would, of course, be out of the question. In KAR. 213, iv, 10, 
it is one of nine used to obtain a position in the palace. 

The gun-flints which came from Diarbekr (see note) were of a reddish 
colour. Are we, then, see ‘red edge (knife)’ in surranitu} Uncertain. 

14 (d) ^GUG . marhallum. See ^marhallum (No. 77). 

14 (e) (i) ®GUG.Meluliha, the red stone from Meluhha. (2) GUG* 
GI.RIN.NA ‘red stone+calyx’. 

(i) Actually, as has already been mentioned, ^sdndu was said to have 
come from Meluhha (ii R. 51, i~ii, 17), as also wss ^GUG. GI.RIN.E 
(Gudea, ISA. 157, 22), Meluhha generally being taken to be in Arabia, 
(For occurrences see CT. vi, ii, ib, and v R. 30, 68, g.). ^GUG, 
Meluhha is prescribed to be worn on the neck with others {AM. 4, 6, 7), 
and in KAR. 213, iv, 17, it is one of the minerals bringing good luck 
and plenty. One is mentioned in a ‘jeweller’s (?) list’, K. 1278, r. 4, and 
also in S. 914, 10 (v R. 30, 5). 

* If surtu is the flint, and naglahu the ‘steel*, what is in the presumed 

class of temple-servants, nos naglahi kuppi u §urti (Harper, BA. 1894, 428, 430, 
43 S) ? There is, it is true, a tool or weapon, used in putting out eyes (BAG. 245 : 
V R. 56, 54) but there is also kuppH a box (Syr. kdph'thdj sacculus, Tmrsuptum), in 
which it is tempting to see the equivalent of our tinder-box, the little pouch in 
which the modem Arab carries flint, steel and tinder. Part of the tribute imposed 
on Urs^ by Sargon (Ann. 136) was surti naglahi kuht, and as he lived in the north 
whence came iron and flint (I have myself bought gun-flints in Mosul from Diar- 
bekr), it is possible that he was compelled to send this most useful, if unpreten- 
tious, form of tribute. (For flint and steel among the Arabs, see Loftus, Chaldea^ 

213.) 



»GUGMELUWA ' 127 

I have bought a quantity of diminutive camelian arrowheads and 
other shapes (all pierced for wearing) in Suakim, where I was told that 
they came from Mecca. It is not unreasonable to identify this special 
red stone, described as having come from Meluhha, with the camelian, 
which we have already accepted as one meaning for simple "Gt/G, 
particularly as the old tradition of wearing it still survives. 

(2) ^GUGMLRIN.NA (v. £), nodules of haematite from the 
Persian Gulf (the Island of Hormuz (?)). 

As is shown above in (i), Gudea mentions ^GUG.GLRIN.E as 
coming from Meluhha, and this is doubtless the same word as GUG. 
GI.RIN.NA = Dil-[mun-ni-tu}] (v R. 41, 20, g: cf. LT. I, viii, 17). 
GLRIN.NA == ‘calyx', esp. the large calices on the backs of couchant 
stone animal figures, and in ^GI .RIM .SAR.GUB .BA it means the 
nodules or spheres of iron pyrites (No. 9 (c)). The area defined by 
Dilmun is uncertain (see AAA. xx, 99), but it is in or round the Persian 
Gulf, and probably includes the islands. ‘Red earth' or ‘Indian Red' 
is mentioned by Royle (Ant. Hindu Med., 97) as coming from the 
islands of the Persian Gulf, and the island of Hormuz, one of the larger, 
has always been noted for its export of red ochre, in which nodules of 
a very pure haematite occur (EB. iith ed. xiii, 695), and it may be these 
latter which are intended. ^GUG. GL RIN.NA is included along with 
«G 17 GinK. 8785, 14. 

14 (f) ^GUG.Marhasi (read sandu Marhasi), see No. 9 (e) (i). 

14 (g) “GUG.Gutium (Kuti), sandu Kuti, sandyx, cinnabar (?). 

‘The Red Mineral of Gutium’, a district in the Persian Mountains 
on the E. Assyrian frontier, which admirably coincides with the position 
of the cinnabar of Takht-i-Sulaiman (G. 69, 70). Since we are fairly 
sure that ^GUG. Meluhha is camelian, and that ^sdndu Marhasitu is the 
sandrisitae, the aventurine of Pliny (No. 9 (e) (i)), both being minerals 
of definite character, we may, I think, see a third of equally definite 
character in ^sdndu Kuti which comes from the neighbourhood of 
Kerkuk Baba, and will therefore be cinnabar (from which mercury is 
obtained), and we might see in ^sdndu Kuti the origin of the Greek 
sandyx by a ‘merchants’ garbling'. If so, it is a longer form for cinnabar 
than the simple GUG, which has probably the same meaning, in IM. 
KAL. GUG, mercury (as I suppose it to be) (No. z(j)). 

14 (b) ^AN.GUG. ME, uncertain. 

It has the same peculiarity as iron ochre (8 (b)), exuding a red colour: 
cf. Strong, BA. ii, 1894, 635, 636: TL. 63, 10 if., 64, 24: karani istu 
lihbi ^AN.GUG.ME ana kakkiri itabbuku ^AN.GUG.ME tna eli 
hakhadi ^amari sa irsi imarruJm ‘the wine from the middle of the 
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ANMUG ME -stone they shall pour away on the ground: the AN.GUG, 
ME-stone (itself ) they shall rub on the head of the amaru of the bed'. 
Senn. took great slabs (?) of it from Hezekiah (Lnck^^ Senn. 34, 41-3) 
bilat hura§i 800 hilat kaspi nidkti guhli daggassi ^AN.GUG.ME 
rabuti^K A dagger has its hilt adorned with lapis set in gold, with the 
knob of AN.GUGME-stone retained in some way in gold {TA. 
No. 22, ii, 16, from Tushratta): nine neck-bands (?) (of gold (and) 
AN. GUG.ME-stone, (ib. No. 14, ii, 2, from Amenophis IV). MAT, 
GUGME occurs Gilg, ix^ vi, 28: it can be threaded in magic (BBR. 
II, r. 7 See.). I am in doubt if SET. 76, i, 4, 5 can be referred here. 

Not easy to identify if the above descriptions refer to the same stone: 
it has the peculiarity of iron ochre, and yet can be used in dagger hilts 
in contrast to the blue of lapis, and it is so valuable as to be singled out 
by name in a short but very costly tribute list from Palestine. A 
greenish-red marble is found near Jerusalem, and also a white marble 
with rosy-tinted markings, which occurs soft, and can be easily cut, 
after which it hardens: chrome is also found in quantity at Antioch, 
Alexandretta and the Amanus {Adm, Hdbk.^ Syria^ 96, 288). 

14 (i) ^Kubbutu? (^GUG(?) . . • GI.RIN.DA), hepatic cinna- 
bar(?). 

Philologically ^kubbutu, if correctly read, might be referred to the 
same root as kabattu iiver’, and so compared with hepatic cinnabar or 
‘liver ore’. Cf. Syr. kabhddnd^ hepatitis (terra). This is so uncertain as 
to be of no value. 

14 (j) ^‘Kasi.SAR, ®kasi, ^SILA.SAR, ‘rose stone% the same as 
^GUG.SILA.SAR ‘rose-red stone\ 

See No. 61 (i). 

14 (k) ®GUG. DIR, a reddish-brown stone. 

With others hang on neck for attack of ghost, AM, 88, 4, r. 8, dup. 
KAR, 184, 13. ^DIR simply, described as sa kima bulali ‘which is like 
opium’ {AH, 46) to anoint eyes {AM, 16, 3, 9), certainly suggests a 
reddish brown, the colour of the Opium. 

To sum up: like the Blue Stones (No. 15 {a-E~c)) there seems to be 
some overlapping. Simple GUG may perhaps be cinnabar (perhaps 
^sdndu E^utt, also): ^GUG appears to mean camelian for beads, jasper 
for larger pieces, but even an ochre (cf. ^KA, IM.MAL.LI ,GUG, 
and perhaps ^AN,GUG,MEy which would all appear to have similar 
claims to ochre): there is the special ochre of the Persian Gulf known as 
^GUG, GI, R 1 N,NA, ^Sdndu Marhasitu was taken over by Pliny in the 
form sandrisitae, aventurine: the ‘rose-red stone, ^GUG,SILA,SAR 
goes far to prove my identification of kad.SAR with the rose. 
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(^z) ^ZA.GlNf lapis lazuli, turquoise, ultramarine, azurite (carbon- 

ate of copper) (perhaps ^ZA.GIN.KUR also used for this latter). 

(b) ^?tprUf ^ZA,G 1 NAS, ^ZA.GINASaS, ‘hard blue stone’ and 

‘hardest blue stone’, sapphire (but sometimes used for a less hard 
blue stone). 

(c) Ahni birUti) turquoise. 

15 (a) ^Uknu was long ago identified as lapis lazuli (Pinches in S. A. 
Smith, Asurb, iii, 97 (1889): Hilprecht, Z^. viii, 1893, 185), it 

being used to describe two small disks of the Kassite period (ib. 192). 
Jensen, probably rightly, saw in the name the same word as the cyanus 
of Pliny (quoted Brockelmann, Lex, Syr,^ the Syr. kund\d or ^una^d), 
Hyacinthus may, I imagine, have the same origin, and indeed, if the 
ZA of ZA,G 2 N is to be read lA^ (== ‘stone’), we should have the 
original word lA^, GlN as the origin of uknu, cyanus, and hyacinthus. 

^TJknu is the blue stone in the list of materials for Assyrian seals 
{ib, 8 {hyif)) (cf. also i KiSiB ZA . G 2 N, Barton, UMBS., ix, i, p. 20, 
1,4, and also an early letter, Ebeling, RA. 1913, 30). This will coincide 
with the lapis seals which occur from the earliest period {SC, 7). Lapis^ 
was used in very early Sumerian times, since it forms part of the beauti- 
ful ‘standard’ found by Woolley at Ur {AJ, viii, 1928, pi. lix: HMU, 
29), and it was evidently a material much prized abroad, for merchants 
carried it (although rarely) to Egypt as early as Badarian times {MAE, 
73: cf, AEM, 166). Beck’s list of Mesopotamian bead-materials shows 
that it was used very commonly at various times for beads. 

^ZA . G 2 N means literally ‘mountain-stone’ (accepting ZA (as lA^ = 
abnu ‘stone’). In this case I would suggest that the ‘mountain* does 
not refer to the provenance of the stone (which would apply to most of 
the Assyrian stones), but to the idea ‘blue’ as represented by the blue 
of the distant Persian mountains as seen from the flats of Mesopotamia. 
What I noticed particularly as I came up the Tigris during the War, 
was the gradual appearance of the hazy, bluish mountains in the distance 
as seen from above Amarah. Its popularity for making objects is shown 
by the long list of articles made (or possibly coloured) with it, and the 
numerous words for its different shades. Cf. Scheil, RA, 1918, 116, 
r. 5t ff. {TU, No. 36): Pinches, CT, vi, ii ff.: CT, xviii, 19, K. 4377, 
12-15. The kinds herein given are : ^ZA . GiN, A (i.e. B UR^Y = uknd^ 
zaginduru^^ uknu ellu^ uknu ihhi^ uknu natnri (the latter three ‘clear’ or 
‘bright’ lapis) : [^ZA . GjliV. GJj. TU (= (i.e. zagingutd) (= sa 

^ On lapis in general see Holdich, Gates of India, 426, 507. 

^ Cf, ZA,GLIN,DU,UR=^^ZA,GlN,DUR^ ^ ^^za-ku-ur-a-a^ku, ‘L’ 90. 

^ Read for the seven stones in KAR, 213, 4, 19, dtdil, sdndu, ZA, GlNm 
DURs, IGLMUS, bulalu, lubd, 
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Madu immmatum. tht grey on the neck of the dove or pigeon: 

GlN, UGA.ffU == & Mad aribi, the dark' sheen of the raven’s neck: 
^ZA,G 1 N,LU.IJB === laptanu, the colour of the /£z|»^2^-vegetable : 
^ZA . GIN. GESTIN = karanum, the Homeric Vine-coloured’ : ^ZA . 
GIN.ANSU.EDIN.NA = purimanUy the colour of the wild ass: 
^ZA . GlN. MUL . MUL = kakka\bami\ ‘starry’ ; ^ ^ZA . GlN. B UR . 
UM.UT.TUM== hurumitum, varie^ted. There is also SiG.ZA. 

, GlN. DIR = ^argamanu, red-purple, of wool {Br. 11780), SiG.ZA. 
GlN.GfG = ^iakiltu, dark blue, of wool {Br. 11783):^ and SE.ZA. 
GlN . DUR^ {se-im hu-[un-nu-bul^ a colour of corn (perished (?), Arab. 
hmabaQ) D. 367, 238). But ^uknu means more than merely lapis (so 
Haupt, AJRML 1924, 245), probably including turquoise. For this con- 
sider the provenance of the two stones: 

{a) Lapis, from Badakshan in the Kokcha valley, between the Hindu 
Kush and the Oxus, E. of the Caspian. This coincides with the cunei- 
form description (Darius-period) which says that ^uknu came from 
Sugdu, Sogdiana (Scheil, AfM^P.xxi, 8, 26).^ In these mines the rock 
is split by fire to obtain the three kinds of lapis (m/f, indigo-blue; 
mmani, sky-blue ; and mfef, greenish, EB. nth ed., xvi, 199-200). 

{b) Turquoise, according to Mohammed ben Mansur (quoted PSG. 
130) from Nishapur (the best) and others from Ghasna, Irak, and 
Kerman. There are seven kinds of the first, that named after Abu- 
Ishak being the best, and the Andelibi, of a milky hue, the weakest, a 
fourth, Sermuni, having gold spots. Esarhaddon obtained ^uknu from 
Mt. Bikni in Persia (PE. iv, 47: Lenormant, PEP^. vi, 342), and in 
ii R. 51, iii-iv, 13, it came from the mountain of (glossed 

Dapara). The latter Lenormant ingeniously compared with the Tapures 
of PtoL vi, 2, 6, the Tapyres of Pliny iW. vi, 16, or Tapyrrhes of 
Steph. Byz., s.v.^ i.e. Tabaristan, S. of the Caspian, associated with the 
Abakaina of PtoL vi, 2, 17, which must be Bikni. These coincide with 
the actual turquoise mines at Madan, on Mt. 'AH Mirsai, near Nishapur 
(see EB. nth ed., xxvii, 483). 

There is another locality, the Sinaitic Peninsula, whence turquoise 
comes (see 15 {c)). 

^Uknu^ therefore, was found in two localities, one noted for lapis, the 
other for turquoise. 

This confusion between the various blue stones existed elsewhere in 
ancient times, e.g. Pliny {NH. xxxvii, 37) speaks of a Cyanus (Scythian, 
Cyprian, and Egyptian), both male and female, sometimes with gold- 

^ Cf. the phrasing in TKM., 209, on lapis: ‘the deep-blue ground set with 
bright, brassy specks of iron-pyrites suggests a comparison with the blue sky 
bedecked with stars’. This Scheil recognizes. 

^ Also, as ^ZA.GlN.DUR^y a reddish glaze. See further. 

, ^ The Hittite texts give the provenance as Dagniara, unknown (KTB. iv, 
I : KUB. ii, 2 : KS. iv, 80, 36). 
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dust seen within it, ‘in much the same way as the Sapphirus’: Theo- 
phrastus, however, speaks of Cyanus as if it were a mineral used merely 
as a paint, either an inferior lapis, or rather a lazulite prepared for 
painter's use, or it may have been sulphate of copper (so King, PSG, 
187). Since he says that the Sapphirus was ‘spotted as it were with 
gold' (xliii) King {PSG, 293) considers that this was our lapis also. 
There is, therefore, no objection to our seeing both ‘lapis' and ‘turquoise' 
as equivalents for ^uknu. 

Whether the Assyrians used actual lapis (as is the custom of the 
modern Orientals) as ultramarine paint is uncertain, but that they did 
powder blue stones for paint is certain from the existence of a special 
pestle ioTukm, i.e. ‘C 31, ^NA.ZA.GlN.NA = SU-ku = duktu (cf. 
^ZAMNMA.ZAG,LAL^pu-m-su-[suQ)l ‘pounded (?)’). More 
probably it was the blue of carbonate of copper, (see Laurie, Materials 
of the Painter's Crafty 42, 230), or azurite, which Lucas says (AEML 
283) was the earliest blue pigment in Egypt. Tavernier (quoted PSG. 
187) noticed a cheap substitute (Lapis Armenius) for ultramarine used 
in Persia. Indeed, Lucas denies the existence in Egypt of the use of 
lapis thus powdered as a paint, saying (ib. 286) that there is no proof that 
ultramarine was known before the eleventh century a.d. A blue paint, 
however, seems intended in the Assyrian inscriptions and, apart from 
the constant use in historical texts, we find a bed of uknu (Langdon, 
UMBS, X, 2, 135, 32), i.e. probably painted (or otherwise decorated) 
with blue. In an eye-text in MT. {AM. 10, i, iii, i and 20) vessels are 
described as dalli-^silna ^kulali karpdtP^ -Bna ^uhtu ibbu ‘their dallu- 
vessels^ of white(-lead), their goblets of translucent (or, unspotted with 
mica) blue (lapis)’. Still further can we trace this uknil ffAR (= tSnu) 
‘ground lapis’, in one recension of the Descent of Ishtar (v i?. 31, r. 56: 
CT. XV, 47, 35), the pipe for Tammuz being apparently malil ^ukni 
{HARy ^sdmtiy i.e. of blue (ground up) and red, not necessarily made 
actually of the material, but of bone or reed dyed blue and red. Similarly 
the pen of Nin-gestin-anna, the female scribe of the gods, is of ^uknu 
and Hdndu {CT. xxiii, 16, 15). Thureau-Dangin’s excavations at Til- 
Barsip show that the Assyrians of the ninth century used a form of 
copper for blue paint (M, Granger's analysis, R A. 1^33, 150): Silice, 
74, 27: Os(yde de mime y 10 y 37: Aluminey 2, 98: Oxyde de fety o, 50: 
Oxyde de manganese y o, 17: ChauXy 9, 19: Magnesky o, 84: PotassBy 
o, 85 : Soudey Oy 29. But there is a blue substance defined by the simple 
uknu of MT.y indicating a soft, friable drug used for ears and eyes, 
which must also be a copper: for earSy AM. 33, i, 26: eyeSy AM. 12, 4, 
4: some skin-trouble called lamsat hildti, apply, AM. 44, i, ii, 6, where 

^ See PRSM. 1924, 30, for the equivalence of the dallu with the mod. Meso- 
potamian delleh (coffee-pot). 

^ HARy t^Uy ‘ground up*, omitted in one text. 
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it is perhaps '{emalt\. uknA (text uncertain), with which cf. Pliny NH, 
xxxvii, 38, of cyanus male and female, and IB, (in a note by 
Leclerc), male and female turquoise (mentioned by Temimy). Staple- 
ton 351) quotes the ‘Stone Book' (107) as saying that if 

lazaward be dropped on heated charcoal a tongue of fire of the colour 
of Idzaward will come out, which, as he says, indicates copper (probably 
azurite, copper carbonate), and he says that the Arabs also seem to 
have believed that Idzaward contained copper. In EMM, 23 lajavardcd 
is a silicate of copper with iron and lime, and it is used in India as 
a coilyrium (which may be the same as the dehlij of No. 19 {a)). We 
may, therefore, see in ^uhiu a third value, that of carbonate or other 
form of copper, used both in eye-prescriptions and paint. 

Still further, a longer form, ^ZAMlN ,KUR,{RA)^ ‘mountain 
lapis', is used in iWT., alone in himetu-ghee to anoint eyes (AM. 12, 3, 
4+16, 3, 10), so that it must be similar to the carbonate of copper 
prescribed above. It is used commonly in TA (see p. 139), for a seal 
in Ashur-uballit's time (T^. 16, ii), and it is mentioned in Agum's text 
(vR. 33, ii, 36). TUK.ZA.GlN.KUR.RA (Camh. 66: Nbn, 794), 
represents blue wool. This can, therefore, represent a drug, a hard blue 
stone for jewellery, and a colour (perhaps even the dye) for blue wool. 

SE.ZA.G 1 N,DUR^ as ^e-im }iu[nmibu]f apparently the colour of 
blighted corn, presumably a green, is paralleled by ^ZA . GlN. DUR^, a 
simple glaze of sand and alkali (with the addition of a gum to make it ad- 
here?) (Appendix i, B), probably with a greenish tinge: ‘the materials 
employed in glass-making always contain a small quantity of oxide of 
iron, which imparts a greenish tint to it if in the state of protoxide, or 
faintly yellowish if peroxide' (EC, 680). This greenish tinge suggests 
that a comparison was made with the colour of blighted corn, apart 
from the fact that there are more elaborate directions given for making 
dtt^ ‘crystal’, i.e. a specially clear glass. Again, simple 

^uknu^ either with or without the epithet tnerku, m always made with 
tersitu, a compound with copper (Appendix I, Sects. F-L), indicating 
that simple ^uknu (as distinct from ^Z A, G 2 N. DU R^% was a blue: 
^ZA.GIN.DIR, a red-purple glaze is also made with tmitUyhut in 
this case the receipt is immediately followed by instructions for making 
the red copper sub-oxide, which indicates that the tersitu in this case 
was a copper compound which would give a red tinge, and not the 
blue of the black oxide. ^ZA,G 1 N,DUR^ (particularly equated with 
ibbUy elluy and namru ‘clear'), has thus very little of the blue of uknu in it, 
and was probably a simple glaze. In MT., use uncertain, AM, 69, 12,4.- 

^ Called lapis, but lapis contains no copper, which is probably why this lapis 
is not mentioned as a drug in SM, 

^ Two other forms may be mentioned, of uncertain meaning: ZA.GlN.GAL 
and ZA,GIN .KIR.RA (RTC, 304, 2, 3, quoted Boson, Fr. 19). 
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15 (b) ^Sipra, ^ZA.GIN.AS, ^ZA.G1N.AS.AS, sapphire. 

I have already tried to show in OTC, 97 that the terminations AS 
and AS.AS added to a stone indicate the relative increase of hardness, 
and have included the evidence again under the two other groups 
^PAR.AS and ^PAR.AS.AS (No. 17 (b )) ; and consequently the groups 
^ZA.GIN.AS and ^ZA.G1N,AS,AS, (both equivalent to sipru^ 
CT. xii, 40, iii-iv, 12-13) mean ‘the hard lapis’ and ‘the very hard lapis’. 
In addition to these, also equivalent to szpm, are ^ZA.GIN.GG 
‘neck-lapis’, ^ZA.GIN.ZUN, ^ZA.GIN.SIG^, and ^ZAMlN. 
SIG^.GA {CT. xii, 40, iii-iv, iifF.: Br. 11777-9, 11781, 11787: 
TU:yU 36, r. 9-11), while ^Z A, GIN.ZUN.GUSKIN and ^E.GV. 
ZAG.GA hoth = szpir hurasi {CT, ib, 17: Br. 11782: M-d!, 860: 
HWB. 559: Scheil, RA. 1918, 117, 63: TU. ik r. izy 

Obviously, from its connexion with Hiknu^ ‘lapis’ (hardness 5'5-6'o) 
or ‘turquoise’ (hardness 6*0) we have to see in Hipru some special kind 
of blue stone, and one harder than these two. Philologicaiiy the first 
stone which suggests itself for sipru is the blue sapphire, the Arab. 
saftr^ identical in its consonants with sipru (hardness 9*0). The well- 
known test of hardness of a stone is, of course, its power of scratching 
another, and it is in this ‘scratching’ that we must seek the origin of the 
meaning ‘sapphire’, sipru. It is from the same root as supru ‘finger-nail’ 
{sapdru ‘to scratch’), and the same word sipru exists as ‘the point of a 
weapon’ {MA, 886): Syr. tephrd ‘nail, claw’, which has also the mean- 
ing onyx^; and cf. the very indicative parallel sippdr^n Mmir (Jer, xvii, 
i) ‘point of sdmir stone’ the Mmir being certainly ‘emery’ afXLpis^^ 
{^ASMUR, see No. 4 (w)) i.e. a form of corundum, used for cutting 
seals. Note particularly the equivalence ^ZA,G 1 N ,[AS^ = ^sipru 
= ^ku~nu-[kti\, lit. ‘seal-stone’, i.e. one that is used for making 
seals.'*' 

The longer form, ‘the hardest blue stone’, ^ZA,G 1 N.AS,AS, 
occurs only in syllabaries (ii R, 20, 13, my CT, xii, 40 ii, 13) and not 
on the early text CT. vi, 1 1 , 22 although ^ZA . GlN. AS, the ‘moderately 
hard’, does. The inference is that the very hardest may not have 
entered Assyria at a very early date, but this is not certain, and, in point 
of fact, although we have undoubtedly to accept sipru as corundum, 
the hardest stone the Assyrians had, we have also to consider a softer 
form described as ‘golden sipru^ which shows that we have here a form 
of lapis. 

^ Note TU. ih. 7-8, ^ZA.GIN .G 1 S.AS==^SU-u, and pp-ri, but Scheil, RA. 
1918, 116-17, 58-9 (the same text), *^ZA.GlN.sah-rum, 

^ Lenormant, TSBA. vi, 339, while translating ppru ‘marble*, compared 
Aram. Uph-^r ‘alb^tre, marbre, 6troitement apparent^ a t^-ph-r ‘ongle*. 

^ Gesenius (v. Smith DB. i, 21), followed by Petrie (Hastings, DB. iv, 621). 

^ ‘H* 24, 25. The restoration of kunii[kul!\ was suggested by MA. 860. 
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Although sapphires may show flaws, this, which is obviously the gold 
speckling of lapis, is not a sapphire. This spangling of lapis with iron 
pyrites is indicated by Pliny who describes two kinds under cyanos 
saying that the sapphirus has spots like gold (A/H. xxxvii, 38, 39). 
Although, therefore, {sipru) ‘the very hard blue 

stone’ must be reckoned as our sapphire, it must be admitted that 
‘golden sapphire’ cannot be included among the corundums. As has 
already been mentioned (No, 15 {a)) the Greek sappheiros is accepted 
as some form of lapis, and not as our sapphire, which is properly 
hyacinthus. 

This softer sipru must have formed the beads of Ishtar’s necklace 
(on the Deluge Tablet, GE, xi, 164), described as ^ZA,G 1 NMV, 
a form of sipru. It is obvious that, if the Assyrians had no harder stone 
than corundum, the beads, which would have to be drilled, must be of a 
softer substance, and actually the ‘blue stone of the neck’ {^ZA. 
GIN, GJJ) does not in itself indicate any definite stone. If the editor 
had wished, he could easily have been clearer by saying ^ZA . GlN, AS. 

Moreover, in considering the relative hardness of these blue stones, 
the algamisu^ definitely the stone used as a drill (No. 30), and the 
AS.MUR ‘emery’ (see No. 4 {v)) must not be forgotten. Actually 
sapphires, I believe, have not been found in Babylonian excavations: 
their actual provenance is Kashmir or Ceylon {EE. 14th ed., xix, s.v.). 

To sum up: ^ZA.GlN, the softest blue stone, represents lapis, tur- 
quoise, ultramarine, azurite, carbonate of copper in the MT., and blue 
glaze: ^ZA . GlN. AS. AS, sipru, the very hard blue stone, the scratch- 
ing stone, sapphire, corundum: and ^ZA.GIN.AS a blue stone of 
intermediate hardness. 

15 (c) Abne biruti, turquoise (?). 

It occurs only in the tribute to Esarhaddon from lata’, the son of 
Hazael of Adumatu (Edom): ‘ten manas of gold, a thousand biruti 
stones, fifty camels, (and) a hundred kunzi (bags ?) of gums’ {PE. 20, 20). 
I suggest that {a) the turquoise mines of Sinai are not far distant from 
Edom: (b) the Arab, is ftruz, the Persian pirdzah, and the Syt. piruzg: 
and {c) the numbering of the small nodules (i ,000) suggests turquoises : 
are definite evidence that biruti are turquoises. For an interchange of 
t and z, cf. Tyros, S6r: Skuthoi, A§guzai: Pelethi, presumed Philistia. 
Presumably Esarhaddon here adopts the local name for turquoise, 
rather than using his more usual ^ZA.GlN. 



16 . CERUSE, WHITE LEAD, AND RED LEAD 

1 6 («) J^ulalu.^ZA.TU (niAr), ceruse, white lead: sdsUj ^^ZA.fU.BE, red 
lead. 

1 6 (b) ^ZA.TU, as a determinative indicating effervescence in certain 
carbonates, (their action under acid). 

16 (a) In discussing this very difficult word we have to consider 
(a) ^ZA.TU as a mineral by itself; {b) ^ZA.TU as a prefix to other 
minerals. That these two distinctions are clear is apparent from the 
groups ^ZA, TU, and ^ZA, TU tni on the one hand, and, on the other, 
a limited number of such groups as ^ZA . TU. PAR . AS and ^ZA . TU. 
PAR.AS. AS, as separate from ^FAR . AS and ^PAR .AS. AS. Note 
that although the Sumerian may give, e.g. ^ZA.TU.MUS. GIR, the 
Assyrian translation ignores the ZA. TU and translates simply sir -gar* 
fu{CT. xvii, 39, 48). 

In OTC. 88 ff. I tried to show that ^ZA. TU by itself meant ‘white 
lead’, ‘carbonate of lead’, i.e. ceruse either as a mineral, or as an 
artificial product, and that this, when used as a determinative to other 
stones, by a transference of the idea of obtaining ceruse by means of 
vinegar (shown in the word hulaluy probably meaning ‘the acetated’), 
was applied by lapidaries to those carbonate, sedimentary rocks, for 
which the easy and elementary means of identification (as at the present 
day), was the application of an acid, which would produce an efferves- 
cence. Hulalu, as a translation of ^ZA . TU, is curious as a word, since 
it has no obvious relation with any stone, and yet it is paralleled (so far 
as ‘acetated’ goes) by ^ZA.SUH, supu or ^ubu, either the Syr. Ppkd, 
in pael, liquavit, indicating the result of exposing pyrites to the air to 
obtain vitriol, or, more probably, the Syr. miubd, putridus, with the 
same idea (see No. 9 {d), (i)). 

‘B’ 16, ‘K’ 6ff., ‘L’ 95, and CT, vi, ii, 44 ff. show the following 
ways in which ZA. TU occurs: simply, as ^ZA. TU: ^ZA.TU.BE: 
^ZA.TU.IGI: ^ZA.TU.PA.HU.NA: ^ZA.TU elallum [ahllum): 
^ZA.TU madaliyum: ^ZA.TU .MUS.GIR: ^ZA.TU.IGI.MUS. 
GIR: ^ZA.TU. PAR.AS: ^ZA.TU.PAR.AS.AS: ^ZA.TU.ID. 
ZA.SUH: ^ZA.TU.TAB: and ^KlSlB.ZA.TU, ^PA {or KIL). 
ZA.TU: and ^BIR.ZA.TU. 

Two other forms have the value hulalu, i.e. ^ZA.SU and ^ZA. 
NIM.^ I do not know of any actual instance of ^ZA.SU used in a 
text, but ZA.NIM is used in Gudea(/ 5 '^. iii) and ‘17 ^ZA.NIM* 

^ ^ZAMIRJGI ' ZAMIR of the eye’ must represent some form, probably by 
mistake (Scheil, RA. 1920, 212, 213, Gudea period), especially for women: 
‘2 ^ZAMIRJGI for the woman Amat-Ninlil’: ^ZAMJRJGI for Datin- 
Ninni*. 
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(r£^. No.' 6055, r. iii, 8); ‘3 ZA.NIMJGF (ik 6044, v, 6); *9 ZA. 
NIM\ {ETC, 203, 7 (all middle of Third Millen.)). Gf. *2 ZA.NIM 
IT, TAE {TE. 6044, r. V, 17) and a seal of ZA ,NIM . . . , iv^ 
But, although ZA,NIM and such are found equivalent to hulaluythty 
are not used to replace ZA . TU as prefix to a group like ^PAR . AS^ &c. 

The form hulalu can be compared to dumamu ‘lamentation’, ^urmii 
‘gold’ (something dug, or from the cognate ‘to be yellow’), lubam ‘some- 
thing worn, sukanu ‘property’ (something deposited), dumaku 
flulalu will then mean ‘something acetated’, if we accept a possible 
verb haldlu^ cognate with the Syr. kalld and Arab, hall ‘vinegar’ which 
has a late Bab. equivalent halla ‘vinegar’ (Meissner, AJSL, 1931, No. 
3, occmnngm^ I sappatu halla\ Dar,, 91, 4, and cf. Dougherty, 

YOjS. vi, 58, 3, %aran halla), Hulalu has the same form as the Syr. 
Mldldj purgamentum^ sordities with which cf. Theophrastus’ remark 
about a ‘kind of foulness’ as indicating the lead scraped off in making 
ceruse. At the same time of course, this comes from the Syr. halkly 
purgavit^ so that there can hardly be a connexion (except by mistake), 
between the Syr. Mldld and hall^ vinegar. It is, however, a coincidence 
that the Sumerian BIL.LAL (= ensu^ tdbatUy ‘vinegar’), also means 
lu\u ‘fouF.^ In seeking the origin of the word hulalu^ it is conceivable 
that it originated with the lead miners themselves, such as lived to the 
north west, far out of the range of the Assyrian dialect proper, and that 
their dialect approximated (if it was Semitic) to those divisions of Semites 
who used halla at an early time for vinegar. 

White lead, the ancient cerussa, is prepared by the action of acetic 
acid on metallic lead. According to Theophrastus (ci) ‘Lead is placed 
in earthen vessels over sharp vinegar, and after it has acquired some 
thickness of a kind of rust, which it commonly does in about ten days, 
they open the vessels and scrape it off, as it were in a kind of foulness ; 
they then place the lead over the vinegar again, repeating over and over 
again the same method of scraping it, till it is wholly dissolved; what 
has been scraped off they then beat to powder, and boil for a long time; 
and what at last subsides to the bottom of the vessel is the ceruse, 
(cii) In a manner also, something resembling this is verdigrise made; 
for copper is placed over the lees of wine and the rust which it acquires 
by this means is taken off for use.’ Pliny {NH, xxxiv, 54) says that 
‘psymithium, known also as ceruse, is made from very fine shavings of 
lead placed over a vessel filled with the strongest vinegar, by which 
means the shavings become dissolved, or it may be made by putting 
lead into jars filled with vinegar, which are kept closed for ten days, 
and then the sort of mould which forms upon the surface is scraped off, 
and the lead is again put into vinegar, until the whole metal is consumed.’ 

^ I>. (1933) No. 579, 247, in spite of my note, FRSM, 1924, 21, still adheres to 
the old ‘mit Wasser gemischter Wein’ for A,GESTIN.NA, fdbatu. 
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Next, an important piece of evidence. is, from ‘K' 6, 7, ^ZA. TU = 
hulaluj wad ^ZA . TU. BE == sdsu, BE in M T. constantly means ‘roasted* 
or ‘heated* {PRSM. 1926, 37: OTC. 88, sik^u^ SAI. Sy 2, Arzh. 
Sahara ‘scorched, heated*).^ Consequently sdsu is ‘roasted hulalu\ Sdsu 
is certainly the Syr. sdsgundy purpureus, which is literally, when broken 
up into its two words, sds {-^gund ‘colour’).^ The explanation is simple, 
if ^ZA.TU, hulalu, is ‘white lead*: red lead, minium, is prepared 
by heating metallic lead, carbonate (i.e. white lead), and dross in a 
reverberatory, to form litharge, grinding this between stones, and sub- 
jecting again to heat: ‘orange mineral’ is usually prepared by calcining 
white lead {EC. 756). To go back to classical authors, Diosc. (v, ciii) 
says that red lead can be prepared from white lead if it is roasted, and 
Vitruvius states that sandarach is obtained by heating white lead 
(ceruse), which, as SEC. 29 points out, is a mistake for red lead obtained 
by igniting white lead. Pliny (Lc.) says of ceruse that when melted a 
second time, it becomes red. Democritus {HS. ii, 92) directs that ceruse 
shall be roasted ‘until it become the colour of sandarach* (cf. Diosc., lc.). 

So far then, we can show reasonable evidence for the form hulalu 
‘the acetated thing* as white lead, giving a red lead when heated, a 
product well known in ancient times. 

Next, TU has a definite relation to weight, which would be natural 
if ZA . TU is really a form of lead (i.e. TU = sakdlUy to weigh, Hklu^ 
shekel, stmtu^ price, and sapdlu^ be low, i.e. weighed down). Again, 
white would appear to be the colour of ZA . TU from Thureau-Dangin, 
RA. 1921, 168: ^ZA. TU is to be fastened on the right foot of a preg- 
nant woman against the lamastu-demony with ^nibu (= ianibu)^ that is, 
the white ^ZA . TU and black vitriol are together on the one foot, while 
on the left are bound in contrast ^sdmtu and uknu^ red and blue. (Cf. 
Senn., p. 138.) 

In MT. ^ZA.TU occurs about a dozen times, usually in ritual use 
as beads, Ssc., but also for applying to temples {AM. 20, i, 31); and 
possibly to be applied in oil {AM. 41, 2, 6), while in CT. xxiii, 41, i 
ZID.ZID ^SAK.KI ZID.ZID ^hulali (powder of SAK.KI and of 
hulalu) is to be anointed on the temples in oil. IB. 73 prescribes white 

* varies in MT. with BE-ir^ BE being sikiru Sa mi (SAL 872). E. 

(xiii, 8) showed that the variant tesikir might be connected with sikrute ‘als etwa 
gekocht*. Cf. ina tinuri BE-ir GIBiS (DUL.DU) ‘thou shalt roast in an oven, 
take out’ (AM. 40, i, 53 : 68, i, r. 4: 70, s, 17: 76, 2, 3 : 78, 9, 6, dup, 81, 2, 12: 
83, i, 21) and especially [este]nis tahasal ina tinuri BE-ir GIBlS^ thou shalt boil 
together, roast in an oven, take out’ (ib, 76, 2, 3), and ‘wash in water, roast in an 
oven, . . . wash’, ina tinuri tatar BE-ir (*in the oven again roast’) (ib. 42, i, 5), Cf. 
eril BE ‘burnt copper’ (as better than ‘old copper’ (No. 7 (/))). 

^ '^Sdsu (^ZA.fu.BE) is of rare occurrence in Assyrian literature, but, 
curiously enough, it appears with other chemicals in Gilg., ix, vi, 27. It is in the 
list CT. vi, ii, 45 (<2) (read thus), and as one of thirty-four against ‘anything evil, 
the Hand of a Bull’ (KAR. 213, iii. 16). 
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lead to the forehead as an embrocation: mod. Indian practice {BMM. 
34) indicates carbonate of lead in powder and ointment on irritated 
skin or erysipelas (but not to be used if the skin is broken), and in 
combination with butter as an ointment to the scalp. Other (ritual) 
uses are: when a man’s head smells unpleasantly (?) AM. 2, i, 9, CT. 
xxiii, 37, 9, PRSM. 1924, 7, threaded with others: AM. 29, 4, r. 6, 
with others apparently for sore throat or neck : AM. 46, i , ii, 2, threaded : 

47, 3, iv, 31 and 52, 6, 5, with others on ‘middle’ (pubes): AM. 71, 
1, 19, in a long ritual: AM. 92, 2, 5, uncertain: AM. 102, 21, with many 
others, on red wool, bound on temples. Note also ^hulal tnp 'hulalu 
for the eyes’ as a special form: IB. 73 (quoting Diosc. v, 103) says that 
the best ceruse, from the first sifting, is used as a remedy for the eyes 
(cf. SM. ii, 86 ff., where ceruse is used frequently for eyes). Pliny 
{NIL xxxiv, 54) says that ceruse was used by females to whiten the 
complexion, and Layard {Nin. and its Remains^ iiv32^9» 330)5 quotes 
Nicolaus of Damascus as saying that Nanarus, a governor of Babylon 
some time after Sardanapalus, is said to have had his eyes underlined 
with stibium and his face painted with white lead. Hulal ini is used 
apparently in decoration of the breast of the king, e.g., iv R. 18^, 3, 
2 ff. abnu rabeP^ {ditto) abnu elds kunzubu (4) ana nr ildnP^ rabil suluku 
{ 6 ) hulal ini sirgarru hulalu sandu uhiu (9) duM aban nisikti {= ^ZA , 
SUlil) elmesu AN.TA.SUR.RA-a iuklulu and in the Agum text 
(v R. 33, ii, 37, and iii, 5), for the shrines of Marduk and Sarpanit, and 
decoration of Marduk’s crown. 

^ZA . TU is not very common in historical texts. Like ^hulal tni^ it 
occurs in Agum’s description of decorations (v 33, iii, 8 and 35); 
he is the first king to introduce a list of decorative materials which might 
almost be called bizarre. (I doubt if elsewhere can be found, in a histori- 
cal text, such a combination as ^KA marhasi arka and ^hulal ini ^ the 
special hulalu for eyes.) Note also ‘the year when the king Hammurabi 
constructed the throne of the great sanctuary with gold, silver, ^ZA. 
TU.IGIy ^ZA. TU.MUS.GIR^ and ^uknu (Genouillac, Prem. Rech. 
KichArch.^ ii,42). Senn.(Bavian Inscr., 27) opens a canal with a dedication 
to Ea mentioning ^sdndu (red), °uknu(]othie\ ^sirgarru {gmen), ^ZA, TU 
(= hulalu^ white), ^PAR.AS (alabaster): mKAH. ii, 122, 52 he accu- 
mulates for the decoration of the Temple of the New Year’s Feast 
‘silver, gold, ^sdndu (red), ^uknu (blue), ^hulalu (white), ^sirgarru (grem)^ 
^PAR.AS (alabaster), ^PAR. AS.AS (chalcedony, or similar hard 
stone), IM.SIG^.SIG>j orpiment (bright yellow)’. The uknu-hhie is 
probably a blue paint, and the sirgarru-grten is green verditer, the red 
is probably red ochre, the orpiment is a yellow earth, and therefore 

^ Or is it ^b-ulalpant ('for the face*)? CT. xvii, 39, 48-50 apparently does not 
translate ^ZA.TU.IGI in the Assyrian: Mr* C. J. Gadd has been so good as to 
verify my copy. 
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there is no objection on the grounds of chemical colour to Mafe being 
the white lead paint of commerce. When Shamshi-Adad I decorates 
'the walls’ of his palace with 'silver, gold, ^uknuy ^sdmtu\{i, 21: lAK, . 
22, 21) are we to suppose that he used actual pieces of these materials, 
or that he painted the bricks, as Anp/s palaces showed this latter king 
did? Again, what exactly is 2 duppani \f\ZA, TU i ^FAR,AS,AS I 
IGI PAR/aS 'z tablets of ZA, TU, i chalcedony, i bead of aragonite’ 
occurring in Clay, UMBS. ii, 2, No. 105 (2-3). 

But although ^ZA . TU is not common in Assyrian or Babylonian 
texts, we cannot say the same of Tushratta’s lists of gifts from Mitanni. 
In TA, 25 ^ZA. TU.KUR occurs more than thirty times, and among 
the minerals which he uses as gifts (apart from metals), ^ZA ,GIN, 
KUR, ^ZA.TU.KUR, ^SAR.GUB.BA, ^SAG.KAL, ^marliaE 
{^marhalim}), ^marhallu, ^ZA.TU ,MUS ,GIR, Hhni{k)ki, ^KA and 
^KA 'IkUR, TIR, ^apasmu, ^AN. GUG.ME, ^GlS\ SIR . 

GALy the first three are far the most common. If ZA . TU is white 
lead, the propinquity of Mitanni to the lead mines of Keban Madden will 
explain the extraordinary frequency of the mention of it in the gifts from 
that land. Perhaps it is also worth noting that in modern manufacture 
the paste of white lead is allowed to dry in small conical forms {EB. 
nth ed. , xvi, 3 1 9). Some such explanation would be necessary for many 
of the decorated gifts of Tushratta, notably ^ZA,TU.KUR ana 
^KlSlB ^ZA.TU .KUR ina libhi-su lukkuk 5 Eklu hurasi ina lihUAu 
nadi{TA.22yiy $). 

In discussing any form of white lead it must not be forgotten that 
there is a natural form of white lead, cerussite, which elfervesces under 
acid {WM, 151); Pliny {NH, xxxv, 19) speaks of this as found naturally 
at Smyrna, and used for painting ships. It occurs also in the lead 
mines of Keban Ma'den {A, 280) and of Ganjabad (between Kasvin 
and the lower end of Lake Urumieh) (Mactear, TIM, 1894, 9). But 
in any case, whether we have to account here for the natural cerussite 
or the prepared white lead, the propinquity of the lead mines to Mitanni 
is strong evidence in favour of some form of lead for the gifts from 
Tushratta Ir-kab is also given as a provenance (ii i?. 51, i-ii, 14)). 
On the other hand, against ‘white lead’ as an identification of ^ZA,TU 
must be mentioned: (^) that ^ZA. TU may be prescribed once (or even 
twice) internally in MT, The first passage is AM, 4, 4, 2, but at the 
same time the text is so much mutilated that no certain evidence can 
be drawn from it ; one Ei of hulalu is prescribed with others (also in small 
quantities) and after the mutilated portions (beginning and end) of 
four more lines, directions are given for drinking (but whether for drink- 
ing this drug, cannot be said for certain). White lead is, of course, a 
poison (a fact which Pliny, NH, xxxiv, 54 knew, although he did not 
apparently know that acetate of lead was not necessarily so, as TC. ii, 
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90 points out). We can hardly suppose that the Assyrians, who were a 
careful people, did not know the difference between white lead (a 
poison), and acetate (sugar) of lead, which can be used internally in 
small doses (P. 911). It must be noted, however, that ceruse (‘plumbi 
subcarbonas’) ‘is occasionally used medicinally by European practitioners 
in India as an astringent’, {MM. i, 535), and the Syr. medicines include 
psymithium (white lead), about I drachm in a four-drachm tablet to 
be injected for the spleen {SM. ii, 492, cf. 493). The second passage 
in MT. is also mutilated: . . . pG]i[ 7 G(?) ^ZA. TU ina mlmnii})] . . . 
^azalli iiatti-ma [iballut] (AM. 41, 2, 6). 

It is worth noting that in mod. Indian medicine (BMM, 34) the 
difference between lead ore and carbonate of lead (ceruse) is carefully 
marked: the words for ‘lead’ proper are ndga (Skr.) and (Pers.), 

while the carbonate, which is described as crystallized and massive in 
the natural state, and artificially made from vinegar, is called in Arabic 
isfeddja, and in Persian sufeddba. The distinction between the two 
appears thus to be carefully kept by Orientals. 

We have still to discuss ^ZA.NIM and ^ZA.SU, which, although 
used in early texts, are not, as far as I know, used in Assyrian times 
except in vocabularies. Both = hulaluy and if we are to find an equiva- 
lent for NIM and SU, the first, as meaning ‘fly’ or other winged creature, 
suggests that NIM may have the value of buzzing or hissing, which 
might be applied to the effervescence of acid on cerussite. SU^ as 
‘body’, might suggest weight, but this is doubtful.^ 

To sum up : ^ZA . TU appears to be a heavy mineral, and, as con- 
trasted with red, blue, yellow, and green in the historical texts, and with 
black in MT.y it must surely be white: jbulalu can be referred to the root 
hA 4 meaning ‘the acetated thing’, which becomes sdsu ‘red (lead)’ when 
roasted: in MP. it is used on the temples, like ceruse in other lands, 
and there is a special kind for eyes, as Pliny indicates. It is used plenti- 
fully by Tushratta, as we should expect from his propinquity to the lead 
mines. Opposed to this are two doubtful texts in MP. which suggest 
a possibility of its being prescribed internally, but this use of white 
lead internally is paralleled in ancient Syriac and modern Indian medicine. 

16 (b) ^ZA.TU as a determinative indicating effervescence in 
certain carbonates (their action under acid). 

Besides meaning ‘the acetated mineral’, presumably white lead, 

^ A macehead adorned with Hons’ heads was made of AB.Z A NIM hy 
Gudea (ISA. iii). Such a macehead made with Hons’ heads does actually 
exist (ib. 204), made of marble, and it is a question whether we are to see ‘marble’ 
here in IfAB.ZA.NIM or ‘white lead’. Gudea first makes it of HAB.ZA.NIM 
^d then gilds it. It is hardly likely to be of solid white lead, nor is it likely that 
it is of some simple stone painted with white lead : but as we do not know what 
J^AB.ZA.NIM is, and as ^ZA.NIM is rare, we can deduce little or nothing. 
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ZA . TU is bIso used in a way which suggests that it is a kind of deter- 
minative prefix to certain well-known stones, since these appear both 
with and without it, without apparent reason (for a list see No. i6 (a)). 
In the cases in which we find ZA. TU added to them in interlinear 
texts, it is important to notice that the Assyrian translation ignores this 
prefix entirely, making no attempt at a rendering (e.g. ^ZA . TU. 
MUS.GIR = simple sir-gar ‘ru, CT. xvii, 39, 48). In the cases of 
two of them, ^ZA.TU .MVS.GIR and ^ZA. TU.PAR.AS (from 
what we know of the simple ^MUS.GIR and ^PAR.AS), we can 
presumably accept that they are respectively green and white. But 
ZA. TU cannot here be regarded as qualifying the colour, for although 
green might be qualified, the same can hardly be said of white, and if 
ZA. TU really represents a colour-qualification in the case of green, 
we should reasonably have expected it in the case of blue {^uknu) and 
red {^sdndu)^ which is certainly not the case. Nor can ZA. TU repre- 
sent a quality of hardness, for this is shown by a postpositive AS and 
AS.AS.^ 

Clearly, then, ZA . TU prefixed to a simple well-known mineral name 
must add some contrasted distinction between the simple and the 
more elaborate forms, but not in relation to colour or hardness. 

Now, since ZA . TU means ‘the acetated thing’ the well-known test 
of rocks composed of carbonates (the application of acid resulting in 
effervescence) at once suggests itself (see also OTC. 104). This effect 
of acid on nitre was well known to the ancients : ‘as vinegar upon nether’ 
(Prov. XXV, 20). The decomposing of rocks under acid (e.g. by Hannibal 
crossing the Alps) is discussed in Hist, i, 370 which quotes Pliny [NH. 
xxiii, 27) as saying that the hard stones met with in the mines are 
broken by means of fire and vinegar, and Vitruvius (viii, iii) as saying 
that if an egg is left in vinegar, its shell will soften. Galen, again {Be 
Fac. Simp. Med./i, 22), says that vinegar acts like fire in attacking stones, 
copper, iron, and lead. Although the tradition of Hannibal may be 
fantastic, it may certainly have grown out of a more simple trade secret, 
for this idea of destruction of rock under vinegar seems to persist from 
ancient times. 

We can consider this peculiarity under each separate stone. 

^ It cannot be said that such initial groups as IM.SAHAR or IM.SiM (in 
IM.SAHAR.KUR.RA and IM.SIM.BI.ZI.DA) provide a parallel, but there is 
enough similarity in them to suggest that ^ZA.TU may justifiably be called a 
determinative. 


17 . THE WHITE STONES 


17 (a) ^Amnaiku}], ^PAR^ ‘white siliceous sand' (see No. z (o)). 

17 (b) ^PAR.AS ‘harder white stone’, alabaster (?) (hardness = 2), feld- 
spar (?) (hardness = 6). 

ly (c) ^PAR,AS.AS ‘very hard white stone’, chalcedony (hardness = 7). 

17 (d) ^ZA.TU.PAR.AS ‘harder white stone, effervescing under acid’, 

calcite (hardness == 3): (possibly No. 18 (a)). 

17 {e) ^ZA.TU.PAR.AS.AS ‘very hard white stone, effervescing under 
acid’, aragonite, magnesite (hardness = 3*5“‘4 )j white marble. 

73 provides a meaning ^am-nal^ku}] for hitherto known 

only in its Sumerian form. Amnahi is one of the forms for immanakku^ 
IM.MA.NA (No. 3 (o)), so that presumably (although not certainly), 
we must restore the broken equivalence thus. On this ground, and also 
owing to the fact that ‘white lime’ or ‘chalk’ will effervesce under acid, 
these two latter possible values, which I suggested for ^PAR in OTC. 
97, may have to be relinquished. But ^PAR certainly cannot mean sand 
in the Egyptian gifts to Burna-Buriash {TA. 123, 70, 71): ‘a sakkaru- 
vessel of ^PAR, its name watha\ It may of course, mean here only 
‘white stone, called in Egyptian watha\ which might in that case be 
any white stone of any hardness, and if this be accepted, it is futile to 
suggest the names of softer stones, such as gypseous alabaster (which 
does not effervesce under acid), or even steatite, as possibilities. More- 
over, it is the harder form, ^PAR.AS, which would appear to be 
alabaster (H. = 2).^ 

^PAR is not of frequent occurrence. It comes in the list CT. 6, ii, 
30 b: and it is one of a series of magical substances of which the ‘water’ 
is used to purify the man under a tabu in Shurpu viii, 66: ‘I cleanse, I 
make clean, I lave, I wash, I purify with the pure water of the Tigris, 
the Euphrates, sea-water of the broad seas, water of silver, of gold, of 
copper, of lead, of tin (antimony), of red stone, of blue stone, of white 
(lead), of ^PAR (white sand), of ^PAR,AS (alabaster?), of ^PAR. 
AS.AS (aragonite)’, &c. AM, 72, i, 35 is definite in a similar rituarin 
directing that ‘silver, gold, copper, lead . . . ^PAR, ^PAR,ASy^PAR, 
AS.AS, ^ , . be put on the neck. therefore, must remain, 

presumably siliceous sand from the equivalence "P^P = am-m-[ku}] 
until further evidence is adduced. 

^ In Egyptian alabaster we have to see two possibilities: one, the carbonate 
of lime, the other, the sulphate, gypseous, the former effervescing under acid, 
the latter not. ASM, 173 says that although the Egyptians used the sulphate 
occasionally, it was the carbonate which was so largely employed in making 
yases, while, on the other hand, PSG, 58 declares that a vast number of Canopic , 
jars exist in a stone identical with the Derbyshire alabaster, which EC, 78 says 
is of the gypseous kind. It is significant that, while ^ZA.TU.PARAS and 
^ZA.TUPARABAS exist, there is no <^ZA,TU,PAR, 
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We' can now consider ^PAR.AS and ^PAR.AS. AS. In OTC. 97 
I tried to prove that AS and AS . AS^ when suffixed to a stone, indicated 
the relative hardness, suggesting that the Assyrians had a hard scale, 
like modern geologists. This is borne out by (a) ^ZAMIN^ hpk 
(H. == 5*5 to 6), turquoise (H, = 6), followed by ^ZA.G 2 N,AS and 
^ZA . GIN, AS . AS, sipruy properly sapphire (H. = 9) (although ^ZA . 
GIN. AS includes a ‘golden sapphire’ which must be a form of lapis: 
(b) ^ZA,TU.PAR.ASy a white stone affected by acids, as a seal-stone 
(see No. 8 (b-f)), must be harder than ^PAR, either sand, chalk, or 
alabaster. 

This is the modern scale of hardness: 

1. Talc. 6. Felspar (orthoclase). 

2. Rock salt or gypsum. 7. Quartz. 

3. Calc-spar. 8. Topaz. 

4. Fluor-spar. 9. Sapphire, or corundum. 

5. Apatite, 10. Diamond. 

Diamond (No. 10) may be ruled out, as the Assyrians did not know of it, 
so that it is hardly remarkable that the stone sipriiy sapphire, corundum, 
should be called ‘the scratcher*. As scratching is the test for hardness, 
not only does this suggest that the sipru was accounted capable of 
scratching any other stone, but its synonym kunuku indicates that it 
was used for engraving seals. 

Accepting ^ZA,TU,PAR,AS as ‘the moderately hard white stone 
affected by acids’, used as a substance for seals, the probability is that 
it is calcite (H. = 3), which is the oldest and commonest material for 
vases at Ur {UE, frequently, and particularly ii, 379), and it was also 
used for seals (fi. 338, 25: 339, 40: 340, 44, &c.).^ But the simpler 
^PAR.AS is not so easy. We have first, I think, to realize that such a 
group as JGJ ^PAR.AS means ‘bead’ and not ‘eye’ of * PAR. AS 
stone’ (Introduction), so that we can at once eliminate ‘agate’ as a value 
(against Smith, 1925, 39). It is true that the eyes for statues are 

sometimes made from agate (H. = 7), but as far as I know, there is no 
evidence that these are said actually to be of ^PAR,AS. Cf. ‘7 IGI 
^PAR.ASy besides i lulidanitum (see No. 7 (^)), 6 IGI ^PAR.AS, 
^small, not set’ (Legrain, UMBS. xiii, No. 80, obv. 18-19). 

^ ^PAR.AS occurs thus; in AM. 20, i, 31 ^ZA.TXJ (white lead) 
muS.GIR (serpentine) ^PAR.ASy and ^KA.GIG (black ochre) 
are to be ‘bound’ {SAR) on a thread, and then bound on the sick man’s 
temples. Here there is no definite indication of ‘threading’ which is 
usual when beads are prescribed, but BBR. 74, 29 certainly points to 
^PAR.AS being threaded. It is curious to see among a group of 
thirteen minerals {KAR. 202, ii, 20, much the same as CT. xxiii, 34, 29) 
that while ^PAR.AS.AS is included, ^PAR.AS has been omitted. 

^ On the possibility of ^ZA,TU.PAR,AS = ^parHitUy see No. 18 {d). 
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^PAR.AS md ^PAR.AS.AS both occur AM. 29, 2, 7, 'to remove 
poison' (use uncertain): ^PAR.AS with others to remove the 'Hand of 
Ishtar'j KAR. 186, 32: and again, both occur, to be pounded and 
brayed in ointment and poultice for temples, AM. 102, 35, a rare use, 
and, judging by the number of hard stones included, entirely without 
medical value. ^PAR . AS does not occur in what are certainly known as 
the gifts of Tushratta, from Mitanni: but Sargon certainly obtains 
^PAR.AS from Musasir (N. of Assyria) {HC. 352). It came from 
Dulupig and Dudpis (ii R. 51, i-ii, 15-16), a text in which ^PAR. AS. 
AS is not mentioned. ABL. 1194, gives ih ^PAR.AS sa ina bit 
nisirti h 'Of the PAR. AS stone, which is in the treasury of 
the Moon-god' shows that the use of white stones for the Moon was 
prevalent in Assyria, as it was in later times among the alchemists. 
In ADB. 645 (Sth-yth cent.) are mentioned an algurit of gold with a 
tamlit of ^KA (some form of haematite), ^ ^sdndu (carnelian, 
probably), ^PAR.AS, ^PAR.AS.AS, Szc. z^PAR.AS are sold for 
4 shekels of silver {Nbn. 245, 12): ^TAG.GAZ of ^PAR.AS cost 
25 mana of silver (Scheil, RA. 1926, 46): 'one uz{})-ka-ri (crescent?) 
of ^PAR. AS^ was an ex-voto from Nebuchadnezzar to the Goddess Aa 
{Nhk. 280). Cf. also 'J2(?) PAR. AS ina libbi 1$ manditum hurasi^ 
{Nbn. 719). Clay, TJMBS. ii, 2, No. 105, 45 mentions 2 M-an dup-pi 
PAR.AS ih-zu hurasi 'two ? of PAR. AS set with gold'. 

^PAR.AS.AS will then be a harder stone still, which does not 
effervesce, probably chalcedony (H. = 7), while ^ZA. TU.PAR.AS. 
AS may be either white marble, or aragonite (H. = 3*5-4)* Cf, Agum, 
V R. 33, (Col. ii) {26) ^uknu sadt ^KA Marhasi arka (37) ^hulal hi 
^ZA. TU.MUS.GIR (38) ^ZA. TU.PAR.AS ^ZA. TU.PAR.AS. 
AS (39) ^hditP^ Meluhha (40) ^GlS.SlR.GAL (41) ^SAL.LA akra 
u ^EL (42) m ina kamdi-m nasku (43) ana cdrat ^^^Marduk (44) u 
i^Sarpanitum (45) hi addinu-ma. Clearly here, although many of these 
minerals might be used as paint, ^GlS .SlR. GAL/mm:h\Q\ certainly 
was not, so that we cannot define them as being in one and the same 
category. Hence ^ZA. TU.PAR.AS and ^ZA.TU.PAR.AS.AS 
may well be solid stones used in decoration. 

The next quotation is the decoration of the crown (Col. iii): (i) h 
^uknu u hurasu (2) ina kakkadi-m {2) lit askunu-ma (4) ina eli rts agi-m 
(5) °ZA. TU.IGI.MUS. GIR { 6 ) ^enihiti{^) lu i^hinu^ma (8) ^ZA. 
TU mu S. GIR (9) ^KA Marhasi ^uJM (jci) ^Z A. TU.PAR.AS 
(ii) ina eli agiAsti\ (12) lu sainu. Here the crown is made of lapis and 
gold, and on the top of it are placed ‘Dragon's eye stone effervescing 
under acid °inmimti\ while on the crown itself (round it) were white 
lead, serpentine (or sim.), ^KA Marhali (a form of iron pyrites or ochre), 
and our white stone, aragonite or sim. It is, in point of fact, a composite 
crown, based on gold and lapis, with inlay of various others. 
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K. 1277 (Bezoid., CaL, 256) L 14 mentions ‘total 27 ^PAR.AS\AS\ 
and n 7 'total 16 ^PAR. AS.AS\ r. 8 "10 mu-ta-‘an ^PAR. AS,AS\ 

(uncertain meaning). 

To sum up : ^PAR, although actually given a value ^amnalku] *sznd\ 
has a value indicating something more solid as ‘white stone’ in TA,: 
^PAR^ASy harder, may be alabaster (H. == 2), or even feldspar 
(H. == 6): ^PAR.AS.AS, as the hardest white stone not effervescing 
mder acid, must be chalcedony (H. == 7). The two others ^ZA. TU . 
PAR.AS and ^ZA , TU.PAR . AS, AS, as carbonates, must be respec- 
tively calcite (H. == 3), and probably any harder white stone such as 
white marble (or aragonite H. = 3*5-4) which effervesce under acid.^ 
Possibly ^ZA , TU,PAR,AS is ^parutu ‘marble* (No. 18 (a)). 

^ Aragonite, white marble, and later chalcedony, were used for cylinder seals 

(5-0.6, 7h 


18. MARBLE, ALABASTER, GYPSUM, PLASTER, 
AND LIME 

i 8 (a) ^Parutu^ pTOpQtly marble: ^GlS.SlR.GAL, alabaster. The two 
are sometimes regarded as synonyms. 
i8 (b) Gassu, IM.PAR.{RA), gypsum, plaster. 

i% {c)Namru, namrUtu, ^ZALAG(BIR), probably lime (less probably , 
chalk). 

18 (a). ^GlS.SlRMAL occurs as early as the Epoch of Ur (Scheil, 
RA. 1921, 67). The difference between ^GlS.SlR,GAL and ^parutu 
is actually kept down to late times. A late syllabary (Scheil, RA. 1918, 
119: TU. vi, 36) gives in 1 . 25 ^pa-ru’-ut-tum = SU-ti and in 1. 13 
^GlS.SlR. GAL = SU4um. Scheil, following Thureau-Dangin (ZA. 
1903, 196, n. 4 and OLZ. 1904, 3) takes the ^parutu to be Mosul marble 
(a calcareous gypsum A. 257), and ^GlS.SlR. GAL calcareous alabas- 
ter (a crystalline carbonate of lime), having shown definitely in RA. 
1917, 89, that an axe of ^SlR.GAL (the same, doubtless, as ^GlS. 
SIR. GAL) is an effervescent calcareous stone (cf. also Meissner, OLZ. 
1912, 147: Ebeling and Meissner, Reallex., 436). Senn. says {Luck. 
107, 54) that ^GlS. Sir. GAL in the time of his fathers was sufficiently 
precious to be used for sword-hilts (like the sardonyx of Pliny, NH. 
xxxvii, 23), but that in his time it was discovered in bulk in Ammanana. 
Ashurnasirpal, in avoiding the use of the word ^GlS .SiR.GAL in 
AKA. 187, 21 (where he describes the beasts which he makes as being 
from ^pa-ru-te and ^pi4i pisi{e)) thus shows, not only that ^GlS.SlR. 
GAL would really appear to be too rare as a material for colossi, but 
that there is an undoubted distinction between ^GlS.SlR.GAL and 
^parutu. On the other hand he describes his booty from Suri (near 
Kummuh, Commagene) as being silver, gold, bronze, iron, lead, 
^GIS.SIR.GAL, and bowls overlaid, the <^GlS.SlR.GAL thus 
standing out as the one stone of obvious rarity {ib. 283, 83). Similarly 
he mentions the tribute of Hindani ‘silver and gold and lead and bronze 
and sammu-stone and ^GlS.SlR.GAU {ib* 287, 96). His son Shal- 
maneser obtained ^GlS .SIR. GAL in great quantity from the mountain 
of Mull in Tabal {sad Tunni sade{e) kaspi sad Mult sadi{e) ^GlS.SlR. 
GAL) which must certainly be not very far from the silver mines of 
Keban Ma'den (i.e. sad Tunni) {KAVL, 30, r. 2; cf. Shalmaneser’s 
Obelisk, 106).^ It is obvious that these kings would not have brought 

^ Meissner {OLZ. 1912, 148) suggests either the mines of Bulghar Madden 
in Cilicia or Bereketli MaMen in the Ala Dagh, and says that alabaster is found 
on the left bank of the Halys at Sari-Karaman-Dagh. In Mult (he quotes) 
Leonhard would perhaps see the ancient Morimene. Sargon obtained °GlS. 
SiR.GAL ihhu from Ammun, in the mountains to the N.W. (Winckler, Keils. 
Sar.f Ann. 202). 
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back such heavy stone as marble which could be found so easily near 
Nineveh. “GIS .SiR.GAL is included among the gifts of Tushratta 
of Mitanni, whose country seems to have been within easy range of 
(if not actually including) the silver mines (TA. No. 25, ii, 45). Even 
as late as Nabonidus the material of a crown is given as “GIS. SIR. 
GAL (v R. 63, ii, 37). In MT. it is naturally rare, but it does occur, 
prescribed to be drunk (p for stone (??): one hi of “GiS.SiR.GAL 
with one hi each of “^SA. U. U, “ZA.SUff.ID.ZID.DA (a vitriol), 
(misy), and four h of . . . {AM. 30, 12, ii, 6; cf. AM. 4, 4, 7). 
How far powdered alabaster (carbonate of lime) would affect the 
kidneys I cannot say: but below it will be seen that both “parutu and 
“GIS.SIR.GAL can mean magnesite, and a magnesian limestone 
would certainly be a mildly purgative drug.^ 

In omen texts ‘[if a woman] bears a child, and (its head) is white like 
^GiS.SiR. GAL* Thureau-Dangin 1920, 30, quoting K. 6790, 
10, CT. xxviii, i) suggests alabaster. 

The form ^SiR.GAL has already been mentioned. It occurs as 
the material of a macehead of Gudea (see Heuzey, Cat. 265 : RA. 1891, 
150: ISA. 204). The material was brought by Gudea from Tidanu, 
the mountain of Amurru {ISA. 109, vi, 13). ^AS. SiR.GAL occurs 
on the Hittite texts {KTB. iv, i, 37, as coming fromKaniSha: KuB /li, 
2, 24: KS. iv, 80, 37). 2 ^GlS.Sl[R] occur on a Kassite tablet, of 
beads, &c., Clay, UMBS. ii, 2, 105, 35. 

Emphasis is so frequently laid in the Assyrian texts on the shining 
nature of ^GlS . SIR . GAL that we must again infer that it was alabaster : 
GIS.SIR and SiR hoth = nuru ‘light’ (D. 71, 7): ^^^GlS.SlR is 
Shamash {tk 19, d): Geller, AOTU. i, 4, 306, 5, ^GiS.SiR.GAL 
(translated ^ditto) is described as ‘whereof the body shines like the day’ : 
cf. iv jR, 57, 69 a, ‘let my light shine Vkt ^GlS .SIR. GAL\ Every- 
thing (its precious nature, its rare use for sword-hilts, the absence of any 
mention of it as a material for colossi, and its brilliance in poetic 
texts) points to ^GiS.SiR.GAL being white alabaster. 

Turning now to ^parutUy in the tablets of gold, silver, and magnesite 
of Sargon, while the last named (carbonate of magnesia, pure and 
crystallized, see No. 12 {a}) is described as ^GiS.SiR.GAL, (Lyon, 
Keils. Sarg., pp. 24, 26, 27), this word is replaced in the Khorsabad 
Inscr. {Gde. Jotct. 160) apparently by ^pa‘-ru--tum. Now, although 
this represents a general equivalence of ^GiS.SiR.GAL, it provides 
no real evidence that the two words were accounted synonymous. But 
Senn. speaks of breccia, ^GiS.SiR.GAL and ptU rabuti (Luck,, 
Senn., 123, 36): Esarh. says {PE. 26, 7) that he girded the wall of his 
palace with ^GlS.SlR. GAL. These suggest that in the period of the 
later Assyrian Empire ^GiS.SiR.GAL might be used, perhaps 
^ AM. 32, X, 4 is uncertain. 
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inaccurately, for marble. It must be noted also that ^GlS , Si R. GAL 
(as definitely distinct from ^parutu) in the late text quoted above (Schell, 
■ RA. 1918, 115) is the substance from which mlmu (image), lamassu 
(guardian-colossus), and kisallu (courtyard) can be made. 

Yet, while ^GlS . SIR . GAL is almost certainly alabaster, and distinct 
from ^parutu, in the Glass-texts of the 7th century there is some reason 
to suppose that ^pa-ru-te actually represents alabaster, rather than 
marble, where one part of tusku (oxide of zinc) turns 360 parts of clear 
glass into ^parute assakt ‘opaque alabaster', while parts of tusku 
make it into ^sdndu cAiaki ‘opaque red’. Here the clear glass is turned 
into something like a white stone of glassy appearance, which will 
probably be alabaster. Yet, on the other hand, in the Alchemist’s text 
of 1600 B.C., the operator is encouraged not to be disheartened if such- 
and-such a result is parutum (Appendix ii), which need not suggest 
alabaster at all. 

A difficult question is whether ^ZA, TU.PAR.AS, the moderately 
hard white stone which effervesces under acid, is ^parutu ‘marble’. 
In ‘K’ 14 it is equated with perhaps paru (for parutu): gypsum 
plaster, which is made from Mosul marble (parutu) is called IM.PAR 
*clay of PAR (or, ‘white clay’), the reference of IM being to the 
adhesive quality of the plaster. ^PAR.AS which does not effervesce 
under acid (being without ZA . TU), perhaps the gypseous alabaster, 
the sulphate, might lead us to see that ^ZA.TU.PAR.AS was the 
alabaster which does effervesce, i.e. the carbonate, in other words the 
equivalent of ^GlS,SlR-GAL (which undoubtedly is this form of 
alabaster), presumed to be sometimes equivalent to ^parutu. There 
are many names for these white stones, and in some cases we have 
certainly seen a confusion between certain of them which the more 
careful scribes have kept separate. Can we suggest, then, that ^ZA, 
TU.PAR.AS coincides sufficiently in substance to be used as a 
synonym for ^parutu ? The two do not, as far as I am aware, occur side 
by side in inscriptions. 

^Parutu is one of the possible words connected with the Greek irmpos. 

To sum up: the distinction between ^GlS.SlR. GAL^ alabaster, and 
^arutu^ marble, appears to be usually, but not always, maintained. 
^ZA. TU.PAR.aS may perhaps be ^parutu, but, again, this is by no 
means certain. 

18 (b) Gassu, IM.PAR, gypsum, plaster. 

This is the Arab, jtiss (Jensen, ZA, 1894, 128), the white powder 
used for plastering walls, made by burning gypsum, which needs a heat 
of only 100-200® C, as against lime with 900® C. (which is not found 
in Egypt until about 323 B.c.) (AEML 78). Gasm appears to have been 
made from ^parutu, if I am right in translating a passage which may 
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have been mistranslated (Tigl III, Nimroud 8o, and cf. AR i, 804) 
mkuppilM.FAR gasm) ^pa-ru-tiinasapli-hmu az-kup-md ‘thres- 
holds (bases) of plaster of paruti (Mosul marble, calcareous gypsum) 
below them (i.e. colossi) I set\ Surely, if these two materials were meant 
to represent here two separate parts of the construction, the more 
important one, ‘marble^ would have been put first. Oliver {Voyage^ 
iv, 268) notes that plaster was made at Mosul from the Mosul marble 
(‘une sorte de gypse'). Actually, at Babylon, according to Chesney 
(ii, 626) the mortar between the burnt bricks is juss^ calcareous earth, 
found in the desert W. of the Euphrates: a fine cement at the Kasr 
(Babylon) covers the bricks like a thin coating of modern stucco: 
‘borak’ appears to have formed the substance of the plaster, which in 
its natural state is found in large craggy lumps resembling gypsum, 
and when burnt forms stucco or whitewash {ih. 626, quoting Rich, 
Babylon, 102).^ The stucco of Babylonia and Persia differs little from 
the chunam of India : 20 lb. of molasses, one peck of gramm, one peck 
of myrabolans (Indian plums) (boiled separately), slaked lime, and fine 
frit sand {ib, 627). The cement used by Shapur was made of sheeps’ 
milk, lime (‘nawreh’), and white plaster (‘gatch’) {ib, 627). According 
to Pliny, iVJEf. xxxvi, 59, gypsum is calcined in Syria with cow-dung. 

Rich {Koord,, ii, 71) describes a gypsum mill worked at Bashika by 
mules with a roller, something in the nature of a corn-mill, and doubt- 
less we must see a similar process indicated in iv R 30, b, i^-i^,gassa 
ina sadtimisu the gypsum being thus crushed {emisu) ‘in the mountains’. 

Gassu is used as a white paint for small clay figures in rituals (Sidney 
Smith, JR AS, 1926, 695 ff.): in Egypt plaster was also used as paint 
{AEML 291). Indeed, the white of gypsum represents the powers 
of good, as against the black of bitumen (see Epping-Strassmaier, ZA, 
1891, 242; Langdon, Sum, Lit, 339: Smith, JRAS, 1926, 706) ‘the 
gypsum (and) bitumen which they rub on the door of the sick man’s 
house, the gasm is Ninurta, while the bitumen is the asakku-demod 
(Smith, ib,, 713, says ‘Compare the baker and the sweep’). Curiously 
the two substances are mixed in Maqiu ii, 169, to make a figure of the 
witch, and the introduction of the uninflammable white gypsum is 
curious in contrast with the bitumen. 

In M T, simple gassu is used : for binding on the head (ten shekels of 
lolium, [ten] shekels of gassu, ten shekels of flour of SE.SA,A (roast 
corn) steeped in rose-water (AM, 20, i, 20): for painful breast, epigas- 
trium, or loins, apply lolium, mucilage of sesame, . . . roses, flour of 

^ This is also described by Rich {Mem. on the Ru. of Babylon, in Fundgruben 
des Orients, iii, 161), where he says that, in the W. desert between Babylon, Hit, 
and Anah, is found a species of calcareous earth called borak, resembling 
gypsum in large craggy lumps of earthy appearance externally, but, being burnt, 
forming an excellent whitewash or plaster. 
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SE,SA,A {rozBt com), gassu . . . AM. 49, 4, 4-5): in a poultice for a 
swelling (AM. water for washing hands 

{KAR. 92, 27)5 and ‘reduced’ and brayed, anointed in oil (KAR. 204, 
9), and included in a fumigation for the head {CT. xxiii, 26, 10). 

It is interesting to see the special term baUa ‘boiled’ applied in 
Assyrian times to gassu^ just as ‘boiled’ is applied to plaster to-day 
(EC. 399). In MT. this ‘boiled plaster’ is applied ext. for the trouble 
called lamsat hilati, apparently a form of skin trouble: gassa ba-as 4 a 
epir utuni tahaM tasahal ‘boiled gypsum (and) dust from the oven 
thou shait pound (and) sift’ (AM. 44, i, ii, ii: cf. also 1 . 7: JSOR. 
1931, 57): and for head alone in almond oil (AM. 2, i, 7+CT. xxiii, 
25, 32). ZID.IM.PAR, KAR. 192. r. ii, 49, ‘powder of gypsum’ is 
used for a bruise, or sim. 

Probably IM.PAR.PAR.RA is a form of the same word (ISA. 
156, 8), and also IM. PAR. PAR (TUrk. 113, vi, 6, SET. 88, 3: Scheil, 
RA. 1921, 6: all early). There is also the special IM.PAR Purattu 
(‘of the Euphrates’), CT. xxiii, 44, 3, to be bound on temples and eye, 
with various kinds of flour in rose-water, which is obviously the special 
juss found near the Euphrates mentioned by Chesney (p. 149)^ and 
a special IM.PAR of ^adbaru, apparently the calcined pumice (see 
No. 21 (e)). 

18 (c) Namru, iiamrfltu, ^ZALAG(BIR), probably lime (less 
probably chalk). 

The important point about lime is that, while gypsum can be burnt 
at a heat of 100° C. to 200° C., as much as 900° C. is necessary for 
lime (and that is why in Egypt there is no lime-mortar before 323 B.c.) 
(AEMI. 73, 78).^ With this in view we can comidci ^ZAL AG as 
possibly lime. 

^ Can this be the same as the ‘earth of the town of Ubas6', included in the 
building of the first Adad-nirari*s muUal and quay {AR. i, 79 and 85)? The 
phrase for reinforcing the work is ‘with ptli (limestone) and earth (z^jn) from 
Ubas^'. AIK. 70, n. z points out that Delitzsch identified it with Tell HuwM, 
14 km. N. of Ashur, on the Tigris, while Andrae would make it If ayara. But 
this latter would suggest bitumen, for which substance we have enough Assyrian 
words without calling in the help of paraphrase : it is more probably a special 
form of cement. AIK. quotes Forrer, Dfe Provinzant., 105, and ABL. 433, 4, 
the latter being a letter to the king (probably Sargon, since Dur-Sargon is 
mentioned r. 10), which after compliments, begins ‘The first day after we left 
the palace we reached the town of UbasB; the boats (rafts) were excellent (or, 
are in good condition) \ A kelek takes from four to ten days to reach Baghdad, 
according to wind and water, so that this journey (which may mean their arrival 
on the second day out) is not difficult. 

^ At Nineveh it is in my recollection that it was only buildings a long time 
post- Assyrian which were so stronglymortared together as to need the application 
of a crowbar and hammers for their removal. The Assyrian buildings had no 
harder plaster than could easily be removed with the ordinary pick. Layard 
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' ^ZALAG = nam-ru/hrighf ‘G’ 16; if Mr. Gadd and I are right in 
reading the fifth component of the glass in the Alchemist’s Text 
(Appendix ii) as ZALAG{BIE)-raniy namraniy the nse of this chemical 
(which we have translated lime’ here), goes back to the sixteenth 
century B.c. 

In the later Glass-texts, of the seventh century b.c., in order to make 
sifsUy a special glass, the components are: 

60 parts sand 

180 parts alkali 

5 parts saltpetre 

2 parts namrutum (Sect. CC, Appendix i). 

A special form of this is sirsu natku: 

60 parts sand ' 

75 alkali 

male saltpetre (amount not given) 

i| parts namruti (Sect. P, Appendix i). 

Namrutu^ or namrutu of the sea, is added frequently in small quantities 
to the glass (Sects. F, G, H, R, S, T), even where a glass already con- 
taining it forms part of the melt and particularly noticeable is it in 
Sects. T (= BB), where duiuy ^crystal’ is to be made. The components 
are: 

60 parts sand 

180 parts alkali 

6 parts saltpetre 

I part namrutum 

3partsspodos 1. . 

I part pompholyxf^'P^'^® 

The two most important components of glass after sand and soda 
are lead or lime, saltpetre being used to purify it, and of lead or lime it 
may be said that lime is by far the more probable in Assyrian glass. 
‘Lead’ (abaru) is included in the Alchemist’s Text (Appendix ii) in his 
glaze ; in the later Glass-texts it is not common, but abaru does, however, 
occur in small quantity (probably as antimony), in making the purple 
of Cassius (?) (Sect. DD) and in Sect. U (Appendix i). It is a curious 
thing, but lead does not appear to have been very common in ancient 
glass: ‘Notwithstanding the use of oxide of lead by the ancients in their 
coloured glasses and artificial gems and enamels, the lightness of the 
fragments of their white cut glass indicates the absence of lead from the 
constituents of much of the ancient artificial crystal’ (Pellatt, 78). 

(Nin. and Bab.y^ 6 ss) (of Esarhaddon*s building) ^floored with thick lime-plaster 
cement’, but ‘a fine white mortar’ of Nbn. at Babylon, ib. 505. Smyth (YT, 100) 
mentions lime kilns at Arghana. 
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Dillon (26, note) also says that Professor Buckman in 1851 noted the 
absence of lead in his analysis of ancient glass. In the following 
analysis of specimens of various ancient glass by Klaproth (quoted 
by Pellatt, 76) the use of oxide of lead in fairly large proportion does 
not appear to be an essential in the composition of this glass since it 
does not occur in the blue specimen, and yet is found in the red and 
the green. 
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In Lucas’s tables of the components of Egyptian glass {AEMI. 421 If.) 
in seventeen analyses of various periods, only five contain oxide of lead. 
It is clear, therefore, that the probabilities in Assyrian glass suggest 
lime for the third component rather than lead. 

That namrutu} is the lime of Assyrian glass thus seems probable, 
especially as we have the addition of ‘of the sea’ attached to it in Sects. 
F, H, which suggests the lime made from shells. Th^t AG y 
namru, is the same would appear also to be probable: the Arab, nurah 
(nawrah) ‘lime’ is a good cognate. In MT. we find ^ZALAG about 
21 tt; ext. in the following: for eyes, AM, 12, 4, 4: 14, 3, 5: 18, g, 2: 
eyeSy temples y 102, 17 (cf. KAR, 182, r. 8): eyes, temples y necky 97, 4, 26: 
(dup. KAR, 182, 10, and CT, xxiii, 44, 3): templeSy 14, 4, 6: 102, 21: 
hang on necky 4, 6, 6: 7, 1,5: 46, 1,26: against ghosts (bind on, probably) 
29, 1, S (+89, 3+C2". xxiii, 22): ext,y 33, 3, i (cf. 70, 2, 22: 93, i, 5): 
94, 2, ii, i^y 1^: zgzixist Hand of Ishtaty KAR,y 186, 37, 38, 40: hinikti 
KU, GIG (retention of anus), 40, 5, iii, 19. Included with petro- 
leum in fumigation, AM, 103, 7 (quicklime has an unpleasant smell): 
as an injection (?), venereal, 66, 7, i. What is noticeable in these 
prescriptions is the frequency of ^ZALA G in composition with ^musuy 
sulphate of iron (or copper), used ext., indicating an astringent applica- 
tion particularly for eyes. Moreover, since this sulphate is used, the 
remedy is intended for the ‘inveterate granulations of the eyelids’ and 
to ‘prevent the spreading of serpiginous and putrid ulcers’ (Pliny, under 
misy, NH, xxxiv, 31). Here we can note the use of lime in Pliny 
{NH, xxxvi, 57) quoted in almost the same words as for misy, ‘it prevents 

* In OTC, 17 I suggested 'chalk* for namriltUy but I now think that 'lime* is 
practically certain. Besides, if we relinquish ‘chalk* here, we have a satisfactory 
equivalent left for ^PAR, although it is true there is already an equation given 
as ^amna[ku(})] 'sand(?)’. 
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serpiginous ulcers from spreading’. Lime can be introduced into glass 
either as quicklime, air-slacked, or as carbonate (marble, chalk), and the 
only question here is how it is used m MT. 

To sum up: ^ZALAG, namru^ is similar to the Arab, nurah ‘lime’, 
and the use in MT, is compatible with that of lime: namrutu^ which 
must surely be the same as namru (cf. ZALAG-ram in the Alchemist’s 
Text),^ can surely be nothing else than lime in the Glass-texts. The 
fact that the Assyrian and Babylonian kings did not mention this in 
their building inscriptions coincides with what would be expected from 
the late use of mortar in Egypt: that it could be used in MT, and Glass- 
text is easily explicable, since only a small quantity was wanted. 

^ And for a parallel lulU and lulutu. 


19 . THE GREEN STONES 

jg (a) ^§irga(r)ru,^MUS.GIR, serpentine or green feldspar. 

1 9 (b) ^ZA ,TU,MUS, GIR ( = ^sirgarru), malachite, green calcite, green 
marble. 

19 {c) ^J^ni §irgarri, ^ZA . TU JGI .MUS .GIR.y Persian smaragdus(?). 

19 {h) and (c) occur CT. vi, ii, i, 51, 52. On 12 [^ZA. T]U, 
MUS.GIR == sir-gar-ru. The reading (Scheil, 

xxi, 29 a composite from various texts) makes the reading ^sirgarru, 
and not ^mtdgafru^ practically certain. My comparison between this 
word and afidpayhos {OTC. 96) is dependent on the value MUS. GJP, 
unless sirgarru is a possible original of the Greek word. 

That both are green stones seems certain from the evidence {OTC. 
94), The sirgarru was some kind of reptile, and therefore Boson {It. 407) 
was correct in his identification serpentine. Pliny also speaks of 

molochitis as coming from Arabia, highly esteemed for making seals 
{NH. xxxvii, 36). Jensen {ZA. x, 1896, 370) derived the word ‘malachite’ 
from the country Meluhha (Arabia or Sinai), but in this instance it was 
the red sdndu’-stont which he took to be the malachite, not the ^sirgarru^ 
and it must be noted that Agum (v R. 33, iii, 5 and ii, 39) speaks of 
both ^ZA. TU ini sirgarri and ^endte^^ Meluhha (see p. 156), which 
would show a distinction between the two. Pliny mentions yet another 
mineral which takes its name from a reptile, batrachitis, from Coptos 
(AJEf. xxxvii, 55). 

Thsit ^Z A. TU.MUS. GIR was a hard green stone appears to be 
equally certain from the list of materials for seal cylinders (No. 8 {b)). 
It occurs in Agum’s text (see above). By our theory of the prefixes 
ZA. TU indicating a carbonate, this mineral should be one of them, 
and hence it may be either malachite, green calcite, or green marble.^ 
We shall, however, have to explain an anomaly in this value for ^ZA. 
TU.MUS.GIR, if our theory about ^ZA . TU is correct. 

“MUS.GIR, sirgarru, simple, is used in the dedication of Senna- 
cherib’s canal (Bavian, 27, Luck., Senn., %i), ^GUG ^ZA.GlN ^MUS. 
GIR ^ZA.TU ^PAR/aS, i.e. red, blue, green, white(-lead), white 
stone, which confirms the view that it is a green stone, and possibly 
one used as a paint. It is one of five used for ‘favour of Adad’ {KAR* 
213, 8), for averting divine anger (z^. 14, and 20), and against ‘all evil’ 
{ib. ii, 18). A male form occurs K, 3010, ii, 15. Simple ^MUS.GIR 
could be powdered (and so probably used also as paint), AM. 16, 3, ii, 
where it is prescribed alone for eyes in himetu-ghQe, and this must almost 

^ Beck says that malachite is very rare for beads, but he adds that it possibly 
corrodes away. Green marble, M^nant, Cat des CyL, 61, 134, 130, &c,: ‘calcaire 
vert', ih. no: green steatite, Delaporte, Cat., ii, 200. 
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certainly be the dahmj (malachite) of Ar-Razi (Stapleton, MASB. 351 ; 
cf. Ahmed Teifaschi, De Gmmis 44, ed. Ravins), a ‘green stone which 
is nsed for signet rings and beads’, which Stapleton says is basic car- 
bonate of copper: ‘the Stone-book states that it is only found in copper 
mines. It hardens gold, and is an antidote to poison and the stings of 
scorpions and bees’ (iJ.). Von Hammer, Mines, vi, 112-42 quoted 
ESR- ij 75 j speaks of the Persian Mehneh’ malachite. Rich {Koord.,ii, 
29) mentions that at Mosul a substance called dehneh or dehlij, produced 
in a gold mine in the mountains of Hakkaie in Kurdistan, is used as a 
remedy for the eyes in powder, and he goes on to say that it coincides 
with what Haiiy calls granuliform carbonate of copper, blue and green, 
and that it effervesces in nitric acid. Clearly this dehlij {dahnaj) might be 
the green drug GJi? used for eyes in Diosc. v, 115 speaks 

of chalcitis, green copper stone, for eyes. It must be the chrysocolla of 
Pliny (iVH. xxxiii, 26, Bostock, vi, 107) of which the best was procured 
from the copper mines, the next best from silver mines, the third quality 
from gold mines, and that least valued from lead mines: it is ‘green 
verditer’ as a paint {PC, vii, 504), the green most approved by the 
ancients (Wm. Smith, Diet, of Gk, and Rom, Antiqs., 263), and Pliny 
actually prescribes it as an eye-salve {ih. 28). 

But if we have a carbonate of copper here, similar to green verditer, 
indicated without the prefix ZA , TU, it is contrary to our theory that 
ZA.TU indicates the effervescence of a mineral under acid. Yet in 
the instance given above (from Sennacherib), the use may be careless, 
since it is in a historical text: while the one instance in MT. may be 
due to an accidental omission; or, alternatively, it may be that the 
Assyrians were careful about adding this prefix only when there was a 
doubt or difficulty about the actual mineral.^ The Assyrian doctor was 
perhaps so well aware that the use of dehlij was the only correct one for 
the eyes, that he did not trouble to define it by spelling it out with the 
full prefix. In the same way he uses ^ulmu simply for the blue carbonate 
(in any case, however, ^ZA.TU is, curiously enough, never used as a 
prefix to ^ZA . GlN), and perhaps where, on the one hand, the physician 
would understand that blue carbonate was intended in his prescriptions, 
on the other a jeweller would know professionally without further 
indication whether lapis or even turquoise was meant. But properly 
the simple ^MUS. GJjR will mean a green stone not effervescing under 
acid, such as serpentine (used in Egypt and Babylonia), or Amazon- 
stone, green feldspar, used in Kassite times {SC, 5, 8), or green jasper 
(fairly common as a bead), or green chert (uncommon) (Beck). 

^ Dehlij may also be a form of a blue copper carbonate, see No. 15 (a). 

^ Indeed, it is possible that there is a parallel omission in the mineral H§$un, 
^HU, ^ZA , TU.PA.^U.NA (20 (a)) which thus apparently shows both forms, 
with and without. 
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The stone ^MUS.GIR is said to have come from the mountains of 
Akkala (almost certainly) and Malikanu (ii K 51, iii-iv and i-ii, 14, 
both unidentified), and in Persian times from Sugdu (Sogdiana) 
xxi, 8, 26). 

The next mineral is ^ZA, TUAGI,MUS,GIRy surely to be kept 
distinct from IGIAZA,TU,MUS,GIR (which must mean 'bead (or 
similar) of malachite’).^ Agum includes ^ZA . TU , IGI.MUS.GIR in 
the top of the crown which he made (v P. 33, Hi, 5), which, with the 
meaning of the stone, looks as if a gem were intended. It cannot 
be our emerald, partly on the grounds of provenance, and partly because 
the emerald is not aifected by such acids as the Assyrians had;^ the 
explanation may perhaps be sought in Pliny {NH. xxxvii, 18) who men- 
tions a form of smaragdus called 'Persian’, which has, in its colouring, 
a resemblance to the eyes of cats or panthers. 

To sum up : ^MUS. GIR, from its name as one of the reptiles as well 
as its juxtaposition to minerals indicating red, blue, and white, is a 
green stone, such as serpentine, or green feldspar: the form ^ZA.TXJ. 
MljS»GIRy which should indicate a carbonate, will be malachite, or 
similar, but the distinction, which the use of ZA ,TU as a prefix in- 
dicating this carbonate should afford, appears in one medical text at 
least not to have been kept. What ^IGI,MUS. GIR ‘dragon’s eye’ is 
(except that it must be a green stone) is not certain. 

* Tushratta sends thirteen indte^^ ^ZA . MUS *GIR J}ura^ uljbuz ia bdtt 

(TA. 25, ii, 19) which would appear to be beads or jewels set in gold ; ABL. 340, 
II, mentions 26 Sa ^§irgarn (without ZA . TU) : Legrain {UMBS. xiii, 

No. 80, 6) gives J erum b^rasi ia ganandi 5 IGI.MUS .GIR ra-ki-. . . ‘a gold 
box with cover five eye(s) of MU&.GIR^: and Clay {UMBS. ii, 2, No. 105, 16) 
gives *6 tam-Iii-in PAR. AS 3 IGI.MUS.GIR. ^IGI.MUS occurs in a vocab. 
{SLT. 125, 3), and as one of seven for UR{}) AN.KAL ID.TUK.TUK 
(. . . lamassu nimelu iH), KAR. 213, iii, 19. 

^ Lucas {AEM. 168) says that turquoise has been used in Egypt for more than 
5,000 years, but in the translations given by Breasted, no mention is made of it, 
a lack which appears to have been caused by a confusion between turquoise and 
malachite : ‘the Egyptians themselves, however, may not always have differentiated 
between the two, inferior greenish turquoise not being very unlike malachite . . . 
and both being obtained from the same locality’. But, as turquoise will not meet 
the test of acid, it is here out of the question. 



20. OTHER MINERALS INDICATED BY THE 
PREFIX ZA.TU 

20 (a). ‘‘Issuri, “HU, “ZA . TU.PA . HU.NA, h kappi tssuri. ‘B’ i6 : 
‘F’ 5; ‘K’ 9. ‘Birdstone’, ‘Bird’s feather stone susceptible to acid’. 
It occurs KAR. 213, i, as one of seven ‘for the favour of Anu’. I suggest 
that it may be the Smaragdm Medicus of Pliny {NH. xxxvii, 18) ‘These 
stones are wavy, and represent various natural objects, such as, for 
example, poppyheads, birds, the young of animals, and feathers’. King 
{PSG. 23s) says that this is malachite, which is susceptible to acids. 
The pictured specimen of malachite in WM. pi. 19, 4 certainly con- 
firms this comparison to feathers. 

It will be noticed that the definition ZA. TV is not used except in 
the longer description of this stone, and this would certainly confirm 
p, 155, that ZJ[. Tt/ is not always an essential. 

20 (6) “ZA.TU elallu, see “alallu. No. 21 (6). 

20 (c) “ZA.TU madallu. 

‘K’ II ; in CT. VI, ii, i, 5°. “madalum, uncertain. 

20 id). “ZA.TU. ID. ZA.SUH, see No. 9 (d), (6). 


21, STONES USED IN CARVING AND BUILDING 


21 (a) °-NA,FUR, limestone: ^ptlu pipl, white limestone. 

zi (b) °Alailu, ^elallu^ ^ZA,TU elallii (^E.LI.EL), a form of (yellow?) 
limestone. 

2 1 {c) ^Parutu, ^GlS . SlR . GAL (marble and alabaster) : ga^su, IM . PAR 
(g 3 ^sum plaster), see Nos. 1 8 (a) and (5). 

21 (d) marble. 

21 (e)^Adbaruy ^^alamtUy ^AD.BARy ^ubuiuy ^ELTEG, basalt, lava, 
pumice (ubuiu represents the cinder of the w^w/z/-plants). 

21 (/) ^Kaiurriiy ^GA.SUR.RAy basalt. 

21 (^) ^UM, ESI, diorite, dolerite. 

zi(h)^AInan, ^AN.SE.TJR (^SE.TIR, SI.TIR}), garnet (?), the 
matrix containing gamet(?) (probably here basalt or other rock at 
Jezirah). 

21 (a) ®NA,PUR = pilu = abnu pisfi (pizu) ‘white stone®. 

‘C* 29: ‘D® 8. Jensen compared Armen, bur ‘Kalk® {KB. vi, 449). 
Long identified as limestone (for lit. see MA., s.v.: and finally, Andrae, 
quoted lAK. 69). Idadu-SuSinak made a calcareous bowl of ^pu 4 u 
{MMAP. vi, 17, 53): pili is mentioned by Ashur-uballit I {lAK 39). 
(o)Pm/w varies with R. 39, r.6: Adad-nirari I, KAH. ii, 35,30 and 
AKA. 8, 6: lAK. 70, No. 3, 6, A with B and C, and 72, No. 4). TP. I 
uses_^w-&' and pu-u 4 i{Yii^ 84). Cf. AM. i, 2, 13, ‘dust of the threshold 
of ^puU of an old house®. Senn. describes the walls of Nineveh {Luck. 
Senn.y 96, yj) askuppat ^ptU rabhdti murru-m usashira udanna mpuk-su 
‘with great blocks of jpfZw-stone I girdled its wall, (and) strengthened its 
structure®. At the present day illicit exploitation of the walls of Nineveh 
shows that they are based on an enormous quantity of great, rough 
limestone blocks each as much as two men can lift. Esarh. {PE. 25, 52), 
describes ^ptlu as ahan sadtii) danni ‘the solid stone of the mountain®, 
using it in foundations, and Abp. uses the word for the greyish lime- 
stone slabs with which he paved both the Temple of Nabu and the 
Temple of Ishtar of Nineveh {Arch. 1929, pi. xliii, and p. 120). From 
this we may infer that the ahan iadi, ^KUR.RA (‘Kalkstein®, Kolde- 
wey, Wiss. Ver. d. Deutsch. Or. Ge$.^ 2), in the Aiburshabu-road is the 
same. Cf. CT. xiv, 93084, 2. 

The adjective pirn is used to define this word pilu: e.g. the stone 
blocks at E. Sarra (Meissner, MV AG. 1903, 3, 22), which Senn. 
brought from Tastiate, W. of the Tigris {Luck. 104, 64: 118, 9), and 
from Balatai, near Nineveh, in abundance (fJ. 108, 62: 121, 49: 126, i: 
&c.). Cf. also 2 nahirP^ 4 purhiP^ 4 sa ^AD , BAR 2 sidu lamassu 

la ^pa-ru-te 2 purhiP^ sa pt 4 i pis^{e) {Broken obelisk, AKA, 146, 16): 
umam iadP^ u tamdtP^ sa pi 4 i pisS{e) u ^pa-ru-'te (Anp., Kalah, ib. 187, 
21): salam bunani 4 a sa ^pt 4 i ptsi{e) (Anp., ib. 296, 5). Doubtless we 
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may compare the winged bulls and Hons of coarse grey limestone at 
Nimrud (iVi?. ii, 315). Senn. made bull-colossi of ^GlS,SlR,GAL 
and bull- and cow-colossi of ^ptUpisS{CT. xxvi, pL 28, vii, 22). 

^Ptlu (pulu) is thus limestone, with ^ptlu pirn more definite, probably 
to distinguish it from the yellow kind. 

21 (b) ^Alallu, Matin, ^ZA.TU elallu, ^EXI.EL, ^E.LALXU 
(KAR. 14, ill, 4), probably a yellowish limestone. 

'^ZA.TU a4a4umy ^ZA.TU u4a4um occur CT. vi, ii, 48, 49, so 
that both words are old. ^ZA . TU elallum shows that it was a car- 
bonate (‘K’ 10). ^Alallum/^* 16: probably {^DUB eliliy ^J^AB 
elili) Langdon, UMBS, xii, No. 14, ii, 7-9. Senn. {Arch, 1929, 135) 
describes ^alallum as sa kima . . . ‘which is like . . .’. In BA, Hi, 256, 22 
(Meissner-Rost) Esarh. includes it among tablets of silver, gold, copper 
{sip arm) lapis, alabaster {^GlS ,SlR,GAL), black basalt or similar 
l^salamtu), some feldspatho-pyroxenic rock, basalt or sim. {^ammi)^ and 
white limestone, and he also made a 5 zrr«s-dragon of it (the sirrid isA. 
Babylon is white, except for the yellow mane, ruff, horn, and claws, 
Koldewey, Das wied, ersteh. Bah,^ ph 3^)- lAh ^alaldu (Cyls. A and C, 
vi, 21) is obviously a mistake; he provides ^GlS,SlR,GAL (alabaster), 
^ahait (matrix of garnet), ^TUR,MI,NA^ ^TUR,MI,NA.BAN ,BA 
(breccia) ^EN , GL SAH, ^alaldu ( 1 ), «G/. RIM,SAR ,GUB. BA, The 
invocation to the ^alallu (Gelier, AOTU, i, 4, 302, 49 ff.: KAR, 14, 
iii, 4 ff.), although not always explicable, shows that the stone was used 
for inscriptions, and for the pavement of buildings : (7) parsi4a ina 
zumri^ka listeEru ‘my law upon thy body (i.e, inscribed on thee) may 
they fulfil (direct)’, and (ii) ina Msahnahi kigalla lu ramdta ‘in the great 
court mayst thou be laid as a foundation’. In MT, it has no value as 
a drug, being worn against poison {AM, 91, i, i: AM, 7, i, ii, 2 is 
apparently sim., but use uncertain): pestilence^ KAR, 213, iii, 20. 

It is followed by ^StJ a4al4iim (two lines below it), CT. xiv, 16, 93804, 
10-12. 

It does not appear to be used in building inscriptions in Assyria until 
Senn.’s time, two centuries after Anp., ptlu becoming later qualified as 
ptlupisu (‘white ^f/tt’). Philologically alallu looks like the modern Mosul 
heldn, a form of limestone, a word which my diggers at Nineveh used. 
A piece which Major Wilson was so good as to send me is of a lighter 
colour than the rather dingy limestone used by Ashurbanipal for the 
temple pavements {ptlu) at Nineveh. Since our evidence for ^alallu 
shows that it was a carbonate, and could be found in quantities large 
enough for inscriptions and pavements, and is used in the same inscrip- 
tion vfixh ptlu pisu ‘white limestone’, we shall probably not be wrong in 
seeing it as a limestone, philologically connected with the modern heldn. 
‘Colossal figures in yellow limestone’ are mentioned, Nin, Bab,, 654, 
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and *a bright yellow limestone’ for building {NR, ii^ 314), both at 
Nimrud. (Layard, however, could not find the original quarries). 
Perhaps the colours on the sirrus suggest a yellow tinge for ^alallu, 

21 (c) ®Parlltii, ^GlS.SlR.GAL (marble and alabaster); gas^u, 
IM.PAR (gypsum plaster), see No. 18 (a) and (b). 

21 (rf) ^Galala, marble (a late word). 

On a marble inscr,, time of Darius (Scheil, MMAP, 1929, xxi, 60), 
(cf. ib, 8, L 31). Scheil {ib,) quotes a letter from Erech (Clay, YOS. iii, 
I, No. 4) asuminiti sina sa galala (no det.) ‘these tablets of galald, 

21 (e) ^Adbarii, ^salamtu, ®AD.BAR,®uhiilii, ®ELTEG, basalt, 
lava, pumice. ‘A’ 34 , 35 : ‘C’ 13 , 18 , 19 : ‘F’ 14 . Most im- 
portant is ‘C’ 13 , ®ELTEG = abanuhuli (^ubulu) = adbarum 
(^ELTEG occurs SLT, 125 , 2 ). 

First, ^ AD. BAR kisir (Thureau-Dangin, Arslan Tosh, 63, L 23, 

and 86, L 2) is the description of the material of the basalt lions found by 
M. Thureau-Dangin at Arslan Tash, an identification, as M. Thureau- 
Dangin has pointed out to me, anticipated by Andrae. Cf. the Broken 
Obelisk {AKA. 147) ‘four lions of ^ AD. BAR (basalt), two colossal 
bulls of ^parute (marble), two purhiP^ of ^ptUpisi{e) (white limestone)’. 
This is confirmed by the other equivalence [s]a 4 atn-tu (‘C’ 18) ‘the 
black stone’ (the §alamdu of Esarh., Meissner-Rost, BA. 1898, 256). 

But there are objections to a definite identification with basalt only. 
In MT. directions are given for ‘seven’ and ‘four calcinings’; ^AD. 
BAR sa 7 BIL-su {KAR. 194, ii, 10 (cf. KAR. 194, iii, 2, AD, BAR 
sa 4 i5[JL-5w]), the method of employment being lost. Then the 
‘powder’ is used in application for menorrhagia, cf. *^m«/iffl[M(tragacanth, 
a white gum), and A. GAR. GAR. AN. ID^ bitumen (a black sub- 
stance), being sprinkled with sikti (powder, JRAS. 1931, 17) of ^AD. 
BAR, wrapped in red and white wool, and put into the vagina as a 
pledget, similar to the modern methods of plugging the vagina with 
cotton wool {DM. ii, 968). Here the white gum represents the powers 
of good, the black bitumen the powers of evil, and the red and white 
wool the blood, and the healthy condition, respectively. The addition 
of powdered ^ AD .BAR to the two glutinous substances must be as a 
styptic, as it doubtless is in the first quotation. Indeed, simple ^AD. 
BAR is prescribed for menorrhagia, on a pledget of wool, with others 
{KAR. 194, 23): bind on ‘middle’ (pubes), 31, 40, 47. Uncertain; 
a LAL-te (== simitte (?), bandage, (?)) of ^AD . BAR, &c., AM. 46, 5, 3 : 
a HU.SIR of ^ AD. BAR to hang on neck in a purse, AM. 67, 2, 3. 
For stomach {hus lihbi) ext., with others, 186, ii. There is a 

mill made especially of it or for it: ‘A’ 35: ‘C’ 19: AM. 42, i, 4 ‘in a 



i “ADBARU, *5ALAMTU i6i 

‘ mill of AD. BAM thou shalt draw (?)’ (^HAR.AD.BAR tahddad). 

What the phrase in the letter ABD 1049 , 4 {iS^ epirtu h ^AD. BAR) 
j means I do not know. (For a gypsum mill see No. 18 (b).) 

I Finallymustbe considered with these ‘calcinings', ‘powder’, and ‘milF, 

! the special {IM.PAR, plaster of Paris) of ^AD.BAR. AM. 

77j S> ^ prescription for sipir misitti (bruise or wound), mentions 
IM. PAR sa l\h ^AD . BAR . . . ‘plaster from the middle of AD . BAR^, 
and KAR. 186, 39 prescribes IM.PAR m lib AD. BAR with kelp (?) 
(KA.A.AB.BA) and ^LAL (some red dye?) against the Hand of 
Ishtar, How can basalt result in gassu} 

As the problem needed the help of a geologist I asked Professor Sollas, 
D.Sc., his opinion, and he most kindly took much trouble to see if the 
theory that basalt could be calcined into powder could be maintained. 
He was of opinion that basalt could not be converted into powder by 
calcining, since, when heated to a sufficiently high temperature, it 
fuses; but, in order to be certain, he placed a fragment of typical fine- 
grained basalt in a platinum crucible and heated it in the flame of a 
Herepath blowpipe to a bright cherry-red heat. The effect was, as he 
had expected, nil. 

With Professor Sollas* excellent experiment before us we must turn 
to the other equivalence ^ELTEG ‘alkali-stone*, which would at first 
sight appear to be remote from basalt. But I think the following 
explanation will throw light not only on this, but also on the equivalence 
‘basalt’: 

Frequently in Mesopotamia I used to notice in the bazars not only 
the raw Pnatiy the alkali collected by the Arabs from the Salsola kali or 
similar alkali-plants (which has rather the appearance of a very fine 
chopped vermicelli, about an inch long, when exposed for sale), but 
also sacks of a peculiar grey substance, rather like pumice, which I 
was told, was calcined Pnan. But, as I did not take full notes of it, I 
wrote out to my friend Major Wilson, D.S.O., Administrative Inspec- 
tor at Mosul, to ask for the facts, which he most kindly gave me, not 
only most fully, but even sending me specimens of the calcined sub- 
stance. This is in irregular lumps, light in weight, and roughly about 
the content of the ordinary lump of sugar (as we have it in England): 

* the substance, obviously calcined, is of a light grey colour, friable, and 

easily broken, very similar to pumice (but of course not so solid or hard), 
and porous: and it may be said that those to whom I have shown it 
have, at first sight, assumed that it was pumice or lava. I quote Major 
Wilson’s description: 

‘With regard to sKnan. I send you herewith a sample. The Assyrians 
[i.e. the modern Assyrians] call it ikhla. 

‘The other substance [i.e. the calcined lumps] is called qilu oxjilu by 
by the Arabs, and by the Assyrians qila. It is produced from the 
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sWmn by a process of burnirig. . . - They are employed 2 parts sKmn 
to I ^Mt qilu. The former is crushed to powder, and with the latter 
wrapped in a thin muslin cloth, and the whole placed in boiling water 
for a few minutes. A foam is thus produced, cold water is added, and 
clothing, &c., washed in it. It is reputed that by this method grease, &c., 
are readily removed.’ 

' Here, then, at all events, is an explanation for the equation ^ELTEG 
= aban uhuii = adbarum. The Assyrian geologist made a comparison 
between the appearance of the burnt alkali, obviously a calcined pro- 
duct, and the burnt appearance of, let us say, lava, possibly even with' 
pumice. As ‘basalt is distinguished from lava by its content of water’ 
{EC- 293) and pumice is ‘porous, spongy, volcanic scoria’, and in par- 
ticular, at Bitlis the lava ‘is generally a light friable porous rock, but in 
some places becomes also compact and augitic, passing into basalt’ 
(Tr. ii, 369), there is nothing at first sight against the view that ^AD. 
BAR can cover basalt, lava and pumice. Of pumice, TfD. 410 says : 
‘As to Physxck, the little Use made of it [pumice] is not worth speaking 
of, save only that after Calcination and powdering, it makes a Denti- 
frice for the cleaning of the Teeth’. Lemery (f^.) says that it is ‘alkaline, 
detersive, drying, us’d for old Ulcers, sore Eyes, and to clean Teeth’. 
Pliny speaks of pumice calcined three times for poultices and eyes 
{NH. xxxvi, 42). Pliny’s ‘calcining three times’ seems very near our 
Assyrian ‘four’ and ‘seven calcinings’ and Pomet’s description in HD, 
of pumice. I may say that I have tested a piece of ordinary household 
pumice in a flame, and it powders easily thereafter into a w^hite powder 
similar to plaster of Paris in appearance. Black lava is abundant at 
Diarbekr, and this, doubtless, is described by the Assyrian ^salamtu 
‘black stone’ (see also No. 99). 

To sum up: ^adbaru, the ‘black stone’ {^salamtu) is basalt, from 
the lions at Arslan Tash. It can, however, mean ‘lava’ or, at all events, 
‘pumice’, which was calcined several times before powdering in use in 
MT, Its synonym ^ELTEG ‘alkali-stone’ is used as a picturesque 
parallel from the result of calcining alkali, which is similar to pumice 
in appearance. 

21 (/) ^Kasurrui, ^KA(v. GA).SUR.RA, basalt. 

Meissner {OLZ, 1922, 244, quoting BS, 45; cf. Luck., Senn., 127) 
showed that this was basalt: Senn. describes as being from a 

distant mountain, and used beneath his doorposts (i.e. as sockets, such as 
are usually found of basalt). The mythical description in Geller, 
AOTU, i, 4, 296, mentions it with ^su (whetstone) and compares them 
to wild bulls. See., and a smith is apparently connected with them. 
Langdon {BE. xxxi, No. 8, 7 ff.) ^GA,SUR,RA .ZI,,, GiS, BAL.A 
HAR. GIM.MA shows that a drill for cutting is in question, but it is 
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not entirely clear whether this refers to it or to the . ID ( 11 . 3 , 6), 

^DUB.BA *AN 4), or ^ukittum 7), which precede it It is 
more probable that the ^GA,SUR.RA represents the basalt cut by 
one or more of the others into statues. 

^KasurrUf as basalt , is similar to the root kaldru in aban kalart^'pVLmicQ^ 
(= No. 99) and the Kashiari mountam. 

21 (g) ^ESI, diorite, dolerite. 

‘A’ 33 (see D. 1322, 37, but not always to be referred to this stone): 
Scheil, RA, 1918, 115, 12. Amiaud showed that this was the name of 
the dolerite (diorite)^ of Gudea’s statues from Magan {ZK. 1884, 249: 
see De Morgan MMAP. i, 24, 121 and ISA. 105, 16, a, hi, i). Curiously 
^usu and (properly pumice) are confused once {Bab. Misc., 7), and 
a mortar of white marble is perhaps called by this name (Meissner, 
AJSL. 193 1 , 154 quoting a text, Hilprecht, BE. i, No. 33) but, I confess, 

I am not sure of the reading. 

UM (sic) and ivory (sinni) were used in late Bab. times for building 
{NK. 139, ii), following certain woods, and there is no determinative 
whether it is a wood or a stone. In the mythical text (Geller, AOTU. i, 
4, 281, 25) it occurs with ^su (whetstone), ^SAG.KAL^ ^UZy and 
^iru4.G/.iV^ (haematite), and {ib. 300, 19-22) it is addressed ‘thou 
[bendest?] strong copper like leather*, and it is considered proper for 
royal inscriptions and statues {ib. 25-8). 

Dolerite occurs in the Baarem Hills, the Mountains of Masius 
(A, 19: cf. 266): 70 miles E. of Damghan (Mactear, TIM. hi, 1894, 22). 
It was used in Egypt for maceheads, &c. {AEMI. 359). 

21 {h) ^^Asnan, ^AN.SE.TIR (‘^SE.TIR, SI.TIR?), garnet (?), 
the matrix containing garnets (?). 

Used as material for colossi by Esarh., PE. 26, 15: by Senn., Luck.y 
Senn.y 127, dy 2, the latter king making an askuppu (‘threshold slab*, 
ib. 133, 80) and a pavement {kigallum) of it (including red breccia and 
^a^M-stone, ib. 83), But Sennacherib shows that it was also a jewel-stone; 
la kima him sahhari sikimu missuku ‘whereof the choice composition is 
like sahhari-corn' {l.c.)y in the time of his fathers so precious as to be 
used only for necklaces (Z.c., and 132, 72) the latter passage comparing 
it to zir kisse ‘cucumber seeds’, and describing it as a kabS-stom 
(amulet?) to bring favour and confidence, that sickness approach not 
to a man, and that it came particularly from the Nipur Mountains, i.e.^ 
the Judi Dagh near Jezirah. It is worn as an amulet against misitti 
(bruises, or sim.), the other three being HUL.GIGy SAG.KAL, and 

* ‘Diorite is the name of a family of crystalline, granular rocks, consisting 
essentially of felspar (white) and hornblende (black or dark green) (AEMI. 
359) while dolerite is ‘merely a coarse-grained basalt’ (ib. 361). 
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AS. GI. GI (arsenic) 213, 3, 6), and three beads of it are threaded 

on a twisted thread of blue and white for SAMAL.LA (‘swollen 
muscle’), CT. xxiii, 9, ii: cf. 6, i8. 

Now its name ‘divine corn’ suggests a small jewel of this shape, and 
yet at the same time we have to see in it a mass of stone large enough for 
colossi, coming from the Judi Dagh. I doubt whether Geller’s ‘con- 
glomerate of many small stones’ (AOTU. i, 348) or Meissner’s ‘Fusolin- 
kalk’ {AOTU. ii, 57: Bab.- Ass. i, 350) fit the idea of jewels, and I suggest 
that it is the ‘feldspatho-pyroxenic’ rock (‘chiefly basalt and augite rock’) 
which is found near the foot of the Judi Dagh, cited by^. 266, and in 
the plain of Jezirah near (267). These rocks here are not definitely said 
to contain garnets, but about 150 miles W., at a point 6 miles N. of 
Eidlebazar, the feldspatho-pyroxenic rocks ‘form a band . . . abounding 
in garnets and titaniferous iron’ {ib. 262), and there should be no reason 
why the formation should not be the same continued at Jezirah. The 
very name garnet is supposed to be either from granaticus (comparing 
the colour and seed of the pomegranate) or from granum^ ‘cochineal’ 
(lit. a grain). 

Although Beck says that garnets are not common among ancient 
Mesopotamian beads, and Hayes Ward that they are not used for 
cylinders (SC. 6), Handcock {Mes. Arch.y 267), mentions one in a silver 
ring of the Assyrian period in the British Museum of uncertain date. 
They were used in Egypt as beads in predynastic times (AEMI. 344), 
much used by the Romans for engraved gems {EB. nth ed., xi, 470), 
and common (‘orientalischer Granat’) among the Sassanians (Horn 
nnd &teindotS, Sassanid. Siegelst.yV). 

It may perhaps be written without AN: 3 SE. TIR are mentioned in 
a lapidary’s list, 185, iv, 7, and i ^KlSlB Si. TIR hurasi 

(T- 4 . 25, ii, 30). (See footnote to No. 9 (^) and (^).) 

^ Garnets are widely distributed in crystalline schists, gneiss, granite, meta- 
morphic limestone, serpentine, and occasionally in volcanic rocks ibid,). 
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'22. ^la-pa (sic, re-exd.). ^ 

Used in MT, for retention of KU.GIG (probably constipation), 
AM, 40, 5, 20. Uncertain: cf. Hartu^ No. 23. 

23 (a) ^lartii, aiarto, iaeri, ^PA, ‘white coral (?)’ 

23 {h) ®PA sa 7 GtlN^* -sa ‘white coral (?) with seveii branches’. 

23 (a) The equivalence ^PA = ^ia'ertu was shown by Langdon 
(JSOR iii, 39) from the duplicates of the Descent of Ishtar where in 
iv R. 31, r, 32 ^PA^^ is replaced by ia-e-ri-te in KAR, i, r. 27. The 
same variation occurs in 11. 36 and 31 respectively (it is not easy to see 
what the true meaning of the passages is). He also adduces two passages 
from omens (Boissier, DA. 217, 7 and CT, xxviii, 44, 13) where the 
similarity is so great that the ^PA stone of the one may well be the 
a-a-arAi of the other. To these add another variant from KAR. 194, 47, 
Hd-dr-tu M 7 GtlNAd for the more common ^PA M y GtlN^^ 4 d 
(sm). Langdon, on the ground that PA == ‘branch', and a comparison 
with Aram. ySh^rd, perhaps ‘coraF, considered ^iartu as coral. 

^PA^ Hartu^ occurs, BBR. ii, r. hi, 9, to be strung and worn. In 
MT., for urinary trouble^ drink with many others, AM. 58, 4, 7: drink 
one m with others for stone\ AM. 4, 4, 7, dup. 30, 12, ii, 2 (?): to stay 
menses^ bray and put in vagina on wool, KAR. 194, 46: put on man’s 
middle (pubes), AM. 52, 6, 9. Against demon ^ KAR. 184, 13: cf. 
AM. 88, 4, r. 8, ^PA M y GtJN^^ -Mi against poison^ exL^ (Emmati)^ 
K. 3274, 10: for bruise (?), ext., KAR. 192, iv, 30. In jewellery : ‘5 ^PA\ 
ADD., No. 993, ii, 10 (re-exd.). (The occurrence in Gudea H, 6 {ISA. 
1 31) for ‘diorite’ must be a mistake, since KAL is the sign in the parallel 
passages, as Thureau-Dangin points out.) 

In the Legend of Ishtar Ereshkigal sends Namtar to free Ishtar and 
he goes to E. Galgina, where the threshold is of ^PA^\ and thence he 
brings out the Anunnaki. In BBR. 11, r. hi, 7 ff. MiV. GC/G.ME(red) 
is used with red wool, while "iwM (black) and ^PA are strung on a 
doubled (?) cord. If we can infer anything from the colour ^PA should 
be white by contrast. If so, it should be white (and not red) coral, 
which will still allow us to see red coral in ^bahri.^ Pliny {NH. xxxii, 
ii) says that coral is found in the Persian Gulf (where it is known as 
‘iace’, perhaps a corruption of ^iartu), ib& reddest and most branchy 
being most valued, and in India it is regarded as an amulet, branches 

^ Langdon would see corallium ruhrum, depending with due reason on the 
Targum on Lam. iv, 7 , vfhtxep^nMm ‘(red) coraF (‘they were more red in body 
than p^mntrrC) is explained by ‘they were more red than y6h^nn\ 
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being hung on babes. If calcined and drunk, it relieves griping pains 
in the bowels, and the bladder, and is used for stone and for eyes. But 
Mr. Beck tells me that coral is very rare in Mesopotamian finds. 

The following instance in Assyrian magic is curious, and, as a ritual 
for favour in the eyes of princes, has perhaps a far-reaching interest. 
The ritual prescribed runs (KAR. 238: Ebeling, MDAG. v, 3, 43): 
ZID,ZID eri ZID.ZID Haeri ZID.ZID parzilli ana libbi saman 
huri tanadi{di) hpe^^-su ana libbi [tasakan\ \sepi^^-suY\ taptasasP^ ^ma ana 
pdni mht irmb\ ‘Thou shalt put powder of copper, powder of iaeri- 
stone, powder of iron, into buri-oi\y [thou shalt put] his feet therein, rub 
[his feet ?] therewith, and he shall enter into the presence of the prince’. 

Here, just as in the love-charms with magnetic iron ore and iron 
filings (see No. 8 (g)), we have doubtless substances which represent 
sympathetic attraction. Naturally the first substance which would 
suggest itself would be amber, the rubbing on the feet being intended 
to represent the electric effect, and the powder of copper and iron the 
necessary particles which fly to it. Actually Pliny (iVH. xxxvii, 13) says 
of the lyncurium (perhaps amber, or even tourmaline, which has the 
same property, Bostock, Pliny ^ vi, 405) that it attracts to itself not 
only leaves and straws, but thin plates of copper and even iron, which 
is a curious parallel to our text. Of course, there is no possibility of 
*^iaeri being amber here, but there are certain substances other than 
amber with the same attractive power, and I may say that I tested a 
piece of coral and found that both iron and copper filings would 
adhere to it after friction. This principle of attraction as representing 
love and friendship may perhaps lead to the identifying of amber in 
cuneiform (see, e.g. No. 26). 

23(b) ^PAsa7 GCFN<P^>-sa(sii)* 

To be worn on neck, ^M. 46, i, 26: for nmmatu ‘poison’ AM, 91, 
I, 2: for hair falling out (‘tie knots’), i.e. as amulet, AM, 3, 2, 16: for 
some trouble in menstruating, to be bound on the woman’s ‘middle’ 
{pubes)y KAR. 194,47: to be bound on temples with many others, AM, 
102, 23 : for when a man’s eyes roll {KAR, 213, 2, 13). It may perhaps 
vary with ^PA^ No. 23 (<2). GtlN here must be referred to the roots 
hipu ‘broken’, nakdsu ‘to cut off’, saldtu ‘to cut up’, &c., referring to the 
division or branches (‘white coral of seven branches, divisions’). 

To sum up: ^PA m idrtu (which looks like a compound of the old 
I A = stone~h<^?’iw (PA) ‘branch’), with a form 'PA of seven divisions, 
branches’. As Langdon suggests, it may be ydk^rdy the Aram, perhaps 
for coral. In myths it represents a threshold, and in MT, it fairly well 
corresponds to the classical use. It is worn as an ornament, and as an 
amulet, perhaps with some reference to its attractive powers after 
friction. 
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24 ®AB (— 1M).BIL, eiiloiowii. 

CT- xxiii, SO5 r. 4, for head {TE being appar. the verb defining the 
use of this stone). AB . BIL . A » AN, mentioned JRTC.,i36,r. ii,3. 

25 ^Ibari, uncertain. 

BRP- 13, 40, ‘If tirdni (viscera) are like dban iban\ 

26 ^^Abarummu or ^abasmu, unknown. 

There is little whereby this mineral may be identified. It is worn; 
in virility(or love)-charm, on neck, LZ, 30, 41 {KAR. 70, 41): as one 
of nine for ‘favour of BM’, KAR. 213, 4; one of ten, to free a man from 
sorcery, on neck, AM, 7, i, 5: worn, ih, 29, 2, 8: one of several, folded 
in red cloth and bound on, KAR, 192, iv, 31. In what are presumably 
jewellers’ lists, K, 1278, (3 ^aba-as-mu): K, 4212, (dup. Rm. 320) 
{^a-ba-as-me): S. 914 (v R. 30), r, 4, (2 ^aba-as-mu): ADD, 993, i, 10 
(re-exd.) (J tag-gaz aba-as-mu ana i abni). In TA, No. 25, ii, 
47, as ^a-pa-as-mu-u: GE, ix, 29, vi, 29, as ^aba-as-mu, with ^sdsu (red 
lead), Hanibu (green vitriol, black) ^KA , . . (haematite or iron ochre, 
red) and °MUH.AS,GE^,GE^ (arsenious acid, white). That it is 
always written with ai {— rum) is a fair indication that the probable 
reading is abarummu. It might conceivably be offered as a possibility 
for amber, owing to its use in charms as an ‘attractive’ substance (see 
No. 23 {a)). 

27. ®UZ, unknown. 

Geller, AOTU, i, 4, 281, 23“-26, ina birisunu kima rime rabi karndsu 
ittanaHi ^su ^SAG,KAL ^usu ^UZ saddnu {^KA,GLNA) karradu 
^GlS,SlR.GAL karradsunu aldni isallalhmuti ‘amongst them like a 
great wild ox he lifted up his horn: whetstone, SAG,KAL, diorite, 
UZ, haematite; the hero despoiled the cities of their hero alabaster*. 

28 ^Ukittu (?), unknown. 

Perhaps read ^urutum (Geller, AOTU,, i, 310, 4-5, 7, 13). 

29 (?), ^NA, unknown. 

^Ditto (= ^NA) sa ana tahaziAa iska ta , , , Geller, AOTU, i, 4, 
301,41, 

30 “AlgainMU,“UD+SAL4-EAB, “KtJ.BAL.E,“ASMUR, corun- 

dum, emery, amethyst. 

I am indebted to the courtesy of the Royal Asiatic Society for per- 
mission to quote in full from my article in JRAS. 1934, 344 - 
“Algamth. I compared tvith the Arab, jmst ‘amethyst’ (as preferable 
to the Heb. algdbU ‘hsSi , of Hommel, Sum. Les., 123, n. i), OTC. 36. 
“Ktl.BAL.E, i.e. ‘bright-fspindle (drill)’ indicates the use of a 
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lapidary^s drill, Amethyst (i.e. the Oriental amethyst) is a form of 
corundum, and this latter in general is used for cutting gems (£€, 487: 
PC. viii, 1837, 66: cf. SC, g: MGI, 55). This is paralleled by another 
form of corundum, sipru^ sapphire, described as ^kunuku ‘the seal stone’ 
(i.e, ‘for cutting seals’), sipru meaning literally the ‘scratching thing’ 
(No.i5(^)).V 

The next indication comes from 213,2, ii (dup. ^M.46,1,24): 

Kakkad (^pilakM GlS,MlS kakkad ^^pilakki UD+SAL+KAB 
(algamm) SE GIS.MIS SE (^mD+SAL+KAB (algamm) 

(v. AS ) . Gt G 2 (^^KA . GiG sa 7 GtlNP^ (v. &) GIRA 
(u) Sal {^ZALAG) io ahneP^ Enutna NA endteP^ -m issanunduP^ {du). 
‘A head of a spindle of GlS,MlS^ a head of a spindle (drill) of aigamzs, 
a grain of GlS,MlS, a grain of algamis^ asgigi-SLtsQnic, black iron oxide, 
coral (?) of seven divisions, male and female pumice, (lime), ten (!) 
minerals for When a man’s eyes roll (?).’ 

GlS,MlS^ Celtis Amtralis^ L. (Meissner, MVAG. 1913, 2, 20). 
Wooden spindles are sold for spinning wool in the bazars at MosuL^ 
I do not know of what kind of wood they are made, but Gillet and Marne 
{Flore Franpaise, 1898, 438) say that the Celtis Australis is used by 
basket-makers. The ritual introduces these objects, which have a 
rotatory movement, as sympathetic magic to stop the eyes rolling. It 
may be that pumice represents either grit which impedes the revolution, 
or that it is the smoothing stone which removes friction by its polishing, 
while the yellow and black represent the colours of the eye. 

In Scheil’s text, RA, 1918, 115, we find: 

20. ^UD+SAL+KAB == aFga-lmi^] 

21. ^SAG UD-i-SAL+KAB = kak-ka-du „ 

22. ^BUR UD+SAL+KAB = bur-^ru „ 

22- ^UL UD+SAL+KAB == dLka’-ri „ 

24. ^SAKAN UD+SAL+KAB =: Ek-kaUtum „ 

L. 21 ‘head of corundum, amethyst’ is the head of the drill described 
above. The others appear to be objects made of amethyst, L. 21 is 
paralleled in the lapidary’s list KAVI, 185, iv, 12, ^algamiP 
(13) ‘one SAG.BAL (head of drill), ditto’, Emery powder (?) appears 
to occur in the middle of the Third Millennium : x ^KIL,SE al-ga-mis 
‘one powder (?) of corundum’ ( TE. No. 6055, r. iii, 10). (AT/L occurs 
also in front of the difficult word SE-\-BAR+SE ‘barley’ (CT. xxiii, 
45, 9), but here again, KIL {^sibirtu) is uncertain.) ‘Two ^algamip 
occurs 6044, X. V, 12. 

As the diamond was not known to the Assyrians it is not impossible 

^ Hayes Ward (SC. 9) dates the use of the bow-drill and emery (corundum) 
in Babylonia first by seals of the Kassite style. 

® GiS .SAG,BAL^ wooden head of a spindle, goes back to the Epoch of 
Ur, Scheil, RA. 1921, 67, 7.' Whzt kUhe ^GlS.MIS of AM, 102, 34? 
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that in algamis we hB.Ye the origin of the Greek AAAMAS. Theo- 
phrastus (185)5 speaks of a stone from Armenia used for cutting others. 
Ahmed Teifaschi, De Gemmis,^^^{ed, Ravius) says of al~jmst ‘Amethysti 
species prope Medinam obvia’, and mentions al-zanhadj ‘lapis quo 
poliuntur adamantes’. (For the important equivalent ^ AS MUR, 
see No. 4 {u),) 

31 ®U1 (?)-la-iiii-iim, unknown. 

Geller, AOTU. i, 4, 314, 22. 

32 (®feni imitti), ^IGI.ZAG.GA, ‘right eye stone*. 

That this is a true stone is clear from K. 2409, ii, 18 ff. dup. of KAR 

213, iv, sff.: ^ZAMlN ^PAR.AS ^KA.SIG, «? (19) ^GUG, 
MarhaE ^AN.KAL ^abarummu (20) ^IGI, ZAG, GA ^TURMI.NA 
{ziyTURMLNA. BANDA ^SlM,BLZLDA {zz) ^aspii MUS. 
GIR ^ka-nu-l^ (23) *^dum Marhasl In KAR, 213 its place is taken by 
(«) IGI,LAG, GA,^ and ^ka-nu-{u\ by (^) za-ka-nu. Also in Col. i, 9 
(of K. 2409), and ADD, 993, ii, i (re-exd.) ‘one IGLZAG.GA (no 
break)’. Otherwise it might have been thought from ABL, 847, r, z 
that it is a stone for the right eye (in a statue): . . . PAR. AS (?) j uhani 
rupsa-sa tdg-gaz sa ^IGI . ZAG , GA . . , ‘alabaster (?), of three fingers 
wide, worked stone (?) of IGI.ZAG,GA\ 

33 issur(i )5 aban killi (v. killa), *^IGI. HU. NA ‘bird’s eye 
stone’. 

<B» 15: ‘F’ 8. Very rare. On the analogy of pttti{pitu^), killu might 
be akin to the Aram. keVd ‘sling’, so that aban killi would be ‘sling-stone’. 
But tarmanu also means sling-stone (p. in), and is not given as equiva- 
lent to aban killi in the dictionaries. (For ^ 2 ni nuni see No. 8i .) 

34 ^EN.GLSAG, ^BAR.GtJN.G0N.(NU), unknown. 

‘H’ 37: ‘J’ 72. BAR,GtyN,GtlN.NU,KUR.RA^atar Hi ‘cha- 
meleon’^ {Br. 1886), which should indicate a stone which can change 

^ See No. 80, where another variation with ^IGI -LAG >GA is suggested. 

^ In regard to my identification of the chameleon with atar ill (PRSM, 1924, 
17), I must, in spite of Landsberger’s view (Abh. d, Sachs, Akad. d, 
PhiDHist. KL, xlii, 104) that it is ‘BergigeP (mountain hedgehog), maintain my 
translation. Professor Landsberger*s work is characterized not only by great 
care, but by a generous courtesy to my views, and I am loth to go counter to 
what he has put forward. I think, however, that my evidence for chameleon 
(which Professor Landsberger has been so good as to quote in full) is still 
sufficiently convincing. In PRSM, 1924, 17, part of the aiarili (= Syr. war did, 
lizard) is used in a charm to turn grey hair black, a very natural process with the 
aid of a chameleon in sympathetic magic. Its synonym b^rhabilu (or barbabibillu) 
I compared to the Arabic ft^rbd*, a chameleon. Landsberger (/.c., 104) draws 
attention to the similarity of its Sumerian value (BAR ,GtJN . GtlN.NU ( — Jor- 
babilum) and BAR.GtlN.GVN.NU.KUR.RA (a^a-arili) (ih, 16, ll 205-6)) 
to SA^, BAR, GtlN.NU 'porcupine’ ( 1 . 163) ‘Schwein mit mehrfarbigem 
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its colour in the sun, suggesting dichroism. Not a drug: brought by 
Esarh. ‘from the mountains’ for his palace (CyL A, v, 21), but the 
minerals with which it is associated {^parutu (marble), ^mnan (garnet?), 
^TUR, ML NA (uncertain), « TUR . MI, NA . BANDA (breccia), ^alal- 
du(l) (limestone), ^GI, RIM,SAR, GUB.BA (large spherical pyrites)), 
give no indication whether it is for decoration or more practical purposes. 
In KAR. zi^y ii, 22, against ‘anything evil’, and tk 24 against bemu 
(epilepsy?), and in 3, 14, ‘for anything evil, the Hand of a Bull’ : a form 
'^GAR.GLSAG\ occurs (probably a mistake) (CT. vi, ii, ii, 19): 
'Onc ^EN,GI,SAG' occurs in the lapidary’s list, v R, 30, 67,^, and 
‘One: one ditto {Br, 7335) EN,GI,SAG for three (stonesy (re-exd.), 
ADD, 993, i, 13, 14, while 1 . 15 {'^HAR ditto’) suggests that it can be a 
ring-stone. It is in the same line in AOTU, i, 4, 314, 21 (Geller) as 
^alnan (matrix of garnet?). Also in Shurpu^ viii, 69. 

What the connexion of this stone is with the mountain of ^^^^BAR, 
GGNMTJN, iVLT, whence came AN.NA (tin, see No. 13), is difficult 
to say. 

35 Aban ^^“Anirn, ‘Stone of Anu\ 

One of thirty-four against ‘anything evil, Hand of Bull’, KAR, 213, 
iii, 15. 

36 ^Ennakki, *LAL.SIG 7 (?), unknown. 

Zimolong, Fo^., i, 31. 

37 unknown. 

With ^aspu, ^Mhhu^ ^AN.KAL, ^saddnu sabitu, and male copper, 
to be pierced and worn, to turn troublesome dreams to good {KAR, 
252, r. 4, cf. 213, i, 30). Mentioned with silver and goId(K. 3010, ii,4): 
in lapidary’s list, ADD, 993, ii, 8, ‘one thg-gaz of °^UR for one’ (an 
abbreviation from i, i , ‘one seal of ^SA. U, C 7 (stone) ana 4 abne^^ HAR 
(cut to four stones?)’). In CT. vi, n, ii,40 after ^BIL: in UMBS, xii, 
No. 14, 4 (Langdon), a Sumerian list of stones, between " 5 / and ^BIL, 

38 ^Ur-ri-ga, AM. 88, 2, 15. See footnote to No. 4 (g). 

39 ®Aspu, ®asp0, ^iaspu (no Sumerian), jasper. 

Long identified with Heb. idfpheh, ‘Greenness and more or less trans- 

Balg* (i.e. its black and white quills). But the vford BAR, GVN.GDN.NU 
is obviously distinct from SAJff.BAR,GtIN,NU, which is thus defined as a 
pig, a definition not given to the former. Moreover, b<^rbabilu and atar Hi in the 
vocabulary are separated from the ^porcupine' by more than forty lines, while 
they immediately precede the lizards (I admit, with a division line between). I 
cannot think, therefore, that the atar Hi has anything to do with a porcupine. 
Finally, Professor Landsberger objects to my comparison of atar Hi with the 
Syr. wdrdldy on account of the Arabic waran which he would compare to 
umu (ib. 45) ‘ysliow (green) snake*. But, as he himself recognizes, the Varanidae 
are lizards, not snakes. There is another atar Hi (Landsberger, op. cit,^ 140). 
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lucency were the two essential characteristics of the ancient Jaspis* 
(PSG, 202). Pliny says jaspis is green and often transparent and that 
of Persia especially is sky-blue, whence its name (aerizusa) (NH. xxxYiiy 
37) : throughout all the East ‘it is the custom, it is said, to wear iaspis 
by way of amulet’ (ib.). King {PSG. 206) maintains that ‘the Jaspis of 
the ancients was our Calcedony (Silica and Alumina) : in its primary 
sense the variety coloured green by nickel, now called Plasma, but in 
after times embracing the blue, the purple, the yellow, and whity- 
brown shades of the same substance’. 

This colour is not necessarily confirmed by the Assyrian, which seems 
to show in a mythological text that ^aspu is red. This is the text descri- 
bing the heavens symbolically as a furnace, with the of the lower 
heaven representing the fire (see No. 7 {fy{h)), 

Tushratta sent a mmbiru of Haspu to Am. Ill, probably the Syr, 
mbrd, a lunate ornament (T^. No. 22, iv, 6). Sargon, who calls Zimur 
(Zihar) the mountains of ^aspS (somewhere in the neighbourhood of 
Van or Urartu, iJC. 145), laid his foundations with musarru-tshhis of 
gold, silver, ^uknu (lapis), ^aspe, ^parutu (marble), (‘copper’), 
AN.NAy iron and A. BAR {[tzd){GdeAnscr,, 159), and this proximity 
of blue lapis and white (?) marble suggests a red for the jasper. Asb, 
adorned the statue of the Moon-god with a seal of ^aspu^ according to 
Nabonidus (Messerschmidt, MK4G.,i,38,32: r/. Streck, Ash., 170 n.^), 
and used silver, gold, copper and ^aspi for his gates (K. 2668, Bauer, 
Das hischrifteimerk Asstirhanipals, ii, 76, 12). As a prophylactic bead, 
one of nine ‘for the favour of Bel’, KAR. 213, 4: to wear on neck, 
AM. 7, I, 6 {^aspii sal 4 a)i and curiously, lime and ZID.ZID (powder 
of) ^aspu, ext. against ‘Hand of Ishtar’, KAR. 186, 40: thread and wear, 
to turn troublesome dreams to good, ^aspu, ^sahhu^ ^UR, ^lamassu, 
^saddnu sabitu, ^URUDU GIRA (male copper), KAR. 252, r. 4, 5 
{cf. KAR. 213, I, 30). Apparently the first hard stone to be used in 
Babylonia was jasper (so SC. 7), and red- or rose-jasper is quoted as a 
material for Assyrian seals (Delaporte, Cat. Nos. 309, 357, 363, 378, 
380). In lapidaries’ lists: 3 ^aspu, v R. 30, 60, i: i (not 2) (re-exd.) 
aspu, ADD, 993, ‘iv’ (prop, ‘iii’), 9: one tdg-gaz aspu [«c] {ib. i, 7). 

40 ®Ajsakki,orabaiiasakki (‘stone of asakku-disease’, calculus?) 

In the ‘Chemist’s Vade-mecum’ texts, CT. xiv, 10. i, 5: 44, 16, 

17: Meek, RA. 1920, 181, S. 1701, i-ii, 8: Mat. 88, i, 43: ^pukuttu{m) 

I ina ^asakkl {^asakku) ‘thistle in (on) stone of €dakki\^ Although 
Pliny {NH. xxii, 44), quoting Erasistratus, says that the white sonchus 
carries off calculi, there is no other evidence as yet that the aban asakki 
can be considered as calculus, but it may be. 

^ In CT. xiv, 44, 17 the additional line indicates that some drug other than 
^pukuttu (lost) is used for aSakM. 
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41 ^I§iiii(k)kiis unknown. ■ 

T^. No. 22j ii, 65, mentions a huUam of this, from Tushratta to Am. 
Ill: 2^., 25, ii, 22, a ^ugur of it, from T. to Am. IV. (A foreign word?) 

42 ®BManam or ^bidnani, unknown. 

A white stone mentioned by Ikunum (c. 2000 B.c.) {lAK, 20, No. 2, 
yand^.xvii). 

43 ®Bahire, ^HAR.HU(M).BA,§IR, coral (muzaltu ‘sphere’), 

‘A’ 28: ‘H’ 6: 7’ 54- lu order to make lba]h-n-e, a minute propor- 
tion of go[!d] is included in a glass melt, which must thus result in the 
Assyrian form of the Purple of Cassius (see Introduction). Since the 
ruby, as far as we know, was unknown to the Assyrians, bakre must 
mean some substance other than ruby, but having a red colour (OTC., 
35), Boson (It 416) had, I think, recognized that the form bahrS was 
peculiar among all those words ending in -u in the syllabaries, and 
compared the Arab, bahrt ‘of the sea’, and so ‘pearl’. I would suggest 
rather ‘red coral’ (in contrast to ^taert, No. 23), which will give us the 
red substance to take the place of ruby. 

^HAR,HUM, BA . SIR must have some definite similarity with the 
plant ^HAR,HUM,BA*SlR {AH. 272), for which parallels are 
thus given: Hibuti ekli arkitu ‘yellow signet of the field’, Hb-ni mUti 
(or HB.NI. B 4 D) (possibly ‘it made+death’) ‘in the common speech’ : 
^mesir UR.BAR.RA ‘wolf-bond’: zimete ‘drug for . . 

sammi K A. GIG. G A. GE ‘drug for toothache’: ^NU.BU (in ail these 
instances the right hand column is missing, but they are all in one 
register, ^JjtAR.HUM.BA.SlR being one of them): confirmed by a 
group of four in a similar syllabary copied by Herr Pick, from v/hich, 
by the courtesy of Prof. Eheiolf through Prof . Langdon, I am enabled to 
quote: ^HAR.HUM. BA.SlRj ^lamu misir libbi (‘drug for binding the 
heart, mind’), Hamu KA . GIG. GE (‘drug for toothache’), all equated 
with Hamu i^apadi (‘drug for rapadu'Yy and ^NU.BU as ‘drug for 
rapadu in Shubari’. ^Timbutti ekli arkitu occurs CT. xiv. 41, K. 8829, 
12, but the other drugs in the same register are not sufficiently close 
in meaning to warrant our counting them as certain equivalences: in 
CT. xiv, 10, viii-vii, ii, dup. Mat. 88, iii, 34, *^^2te(^)^2 ekli arkitu^ = 
mar at ^^Hstar ‘daughter of Ishtar’. In MT. it is prescribed: Hibuti 
ekli (without arkitu) — sammi ditto (i.e. KU. GIG. GA.GE^ sick anus), 
dry, bray, mix with fat, apply, 202,iv, ii: KAR. i 86 yr. 43 (without 

arkitu)^ bind on, against AN. TA.SUB (?): uncertain (without arkitu)^ 

^ Rapadu with its meaning 'run about* as a verb, and as a disease, its parallelism 
with ^assatu, maskadu, bennu, in groups in which SA 'muscle* forms the base, 
suggests some muscular lack of control, bmnu being supposed to be epilepsy. 

* TAR{GtJN) inMat. Undoubtedly animal here (Landsberger, op. cit,, 125). 
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AM, 64, 2, 8. Similarly, ^HAR,]^UM,BA.SlR ext, on scorpion^ 
sting, AM, 91, 1, r. 5: bind on, for pain caused by ghost, AM. 70, 2, 15 
(dup. KAR. 182, r. 28): anoint, AM. 92,4, 10; bind on, for swelling, 
KAR. 192, ii, 15: bind on head, KAR. 202, ii, 47: drink alone for 
stomachic trouble produced by heat (in the same way as ^ammi and 
‘poppy fruit’, presumably each alone in the same text {AM. 48, i, 
9+78, 3,6)): apparently to drink when loins hurt (kidneys?), AM. 31, 

7 (+S 9 > ^ • Bahyloniaca, xiv, 1934, 15): one of 37 drugs to drink for 
urinary trouble (KAR. 193, 7). 

In this plant ^HAR.HUM.BA.SlR, parallel to Hi{m)buti ekli 
arkitu, ‘yellow signet(-ring) of the fields’ we have the following 
characteristics: used ext. against pain, esp. teeth: less commonly 
drunk for urinary and perhaps kidney trouble: if rapadu means some 
form of seizure or loss of muscle-control, we may have in it a drug 
causing or used for a stroke, mania, or similar: misir libbi suggests a 
restriction of the mental faculties. 

In OTC. I suggested the Withania somnifera, one of the solanaceae, of 
which the dried red berries had been given me by a Mosul priest for 
fumigating aching teeth (Hooker, Flora of Brit. India, iv, 239), in Arabic 
merjdn ‘coral’ (Post, Flora, 568): possibly the common Hyoscyamus 
niger, L., henbane, has some of the characteristics: it has a yellow 
flower, it grows wild in W. Asia, it is a powerful narcotic poison produ- 
cing delirium in medicine, it has been used from early times to produce 
sleep and allay pains, and in later times it has been used for epilepsy, 
mania, and cerebral excitement (VK. 550®. p. 649). In p. 644 the 
leaves are used to allay irritability of the bladder, and to prevent 
griping in visceral neurosis. Smoke from the seeds taken into the mouth 
through a tube was a favourite remedy for toothache in the Middle 
Ages (Henslow, Poisonous Plants, 127). Some such identification would 
seem to be certain: in the latter case the seed capsule is peculiarly 
embedded in the persistent calyx (ib. 126: picture, VK. pL xxxvi) 
which, if Himbuti ekli were also a plant (improbable), might suggest 
the comparison of timhuti with a hemispherical gem-stone in a ring. 
This could hardly apply in the case of the berries of the Withania. 

The essential part now, as far as the ^HAR. HUM. BA. SIR stone 
is concerned, will be the seeds or berries. In this case the red berries 
of the Withania coincide well; the brown seeds of the henbane (about 
one millimetre broad, ‘hell graubraun oder gelblich’, Luessen, Median. 
Pharmac. Botanik, ii, 986), are less satisfactory, but still plausible. 

^Bahri occurs in lapidaries’ lists: ‘2 bahri' both in ADD. 993, ‘iv’, 7 
(re-exd.) and KAVI. 185, ii. For sunni e- . . ., KAR. 213, iv, 2: cf. 
Langdon, BE. xxxi, 62.^ The curious equivalent muz(s)altu, which 
appears to have been slipped in as an afterthought, must surely be the 
^ . . . AM. 69, 12, 3* 4* 
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Syr. mauzalthdy spliaera, referring to the coral beads which appear to have 
been spherical in shape even in the time of Pliny who compares them 
to the red berries of the cultivated cornel {NH. xxxii, ii), and to this 
day in China large spheres of good coloured coral command high prices 
{EB. nth ed., vii, 13 1). Pliny {ib,) says that red coral came from the 
Persian Gulf, and John Stevenson {Med, ZooL, 235) that it is found in 
the Indian and Mediterranean seas. In ancient Egypt there is only one 
instance of white coral (a large quantity at Defenneh, seventh to sixth 
century b.c., in the form of natural branches), but the two red kinds, 
the ‘solid, branching kind’ and the lesser known ‘pipe’ coral (in the form 
of hollow tubes) are common, the latter going back to predynastic times, 
the former of late date {AEML 342). 

We may thus accept that ^hahri^ ‘the stone of the sea’ and ^HAR, 
I}UM.BA,SlR'‘tht Withania{}y (with sjnonYmmuzaltu ‘spheri- 
car), used as the simile for glass coloured with the purple of Cassius, 
is coral: and that the plant ^^liAR.HUM ,BA,SlR is probably 
the Withania somnifera^ L, 

44 (a) ®BI, LA, unknown. 

‘Y’ 10 (an omen text), following ^ AD, BAR, 

44 (b) ®BILXI, or aban billi, unknown. 

LZ, 30, 42 {KAR, 70, 42) to be worn. 

45 ^Burallu, beryl. 

Meissner points out that beryl originally came from India, as its 
Skr. vdiduriya shows {Ass.-^Bab. i, 351). Pliny {NH, xxxvii, 55) says 
‘according to Democritus there is also a stone called belus, found at 
Arbela; it is about the size of a walnut and looks like glass’, Belus 
certainly is near enough to the sound of billurzn, beryl, of Esth. ii, i, 2, 
(Targ.), the Arab, bellur ‘glass’, the variant of bSrultn {D^lmzn, Ar.-Neuh, 
Wdrterh,^ 62). An early cylinder of beryl is mentioned (Speleers, Cat, 
d, Int., No. 596, p. 179), and SC, 8 mentions one bluish beryl, although 
saying (p. 6), that the beryl is not known as a cylinder. ABL, 570, r. 10, 
speaks of the boiling of ^burallu (on the dyeing of gems, see Introd.). 

The zircon, when reddish brown, may be completely discolourized 
by heat (when it may be sold as a diamond, WM, 131), and it is possible 
that we may see here the origin of the Arab, bellur ‘glass’ from burallu. 

Beryl is found in the Dumbu Dagh, near the Divrigi River, NW. of 
Assyria (A,, 285), and in the Red Sea hills of Egypt {AEM, 160). 

46 Barraktu, emerald (?). 

l]\nk[u sa tamlu-sa harraktum ‘a ring whereof the setting is barraktiC 
(Hilprecht-Clay, BE, ix, 41, 3, date Artaxerxes). Borrowed? Heb. 
bdrikith, Syr. bdr^kd, supposed to be emerald. 
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47 ®ButSa§iI[a ]5 ^BUR.SU.SaL.LA, unknown. ■ 

17: T 68^. Apparently paradoxically occurring (^BUR,SU. 
Sal •LA.') in a list of what must be stone vessels all beginning with 
^BUR (Schileico, ZA. 1914, 293), equated with SU-u, 

48 ^GI.DUB-tamtina (‘GI.DUB of the sea^) Bnknowii. 

AM. 66, 7, 2, dup. KAR. ig:^, 9, to drink with many others for 
urinary trouble. Cf. ^misis tdmtim, also for urinary trouble. 

49 ®GAR . KALAG . GA, unknown. 

Doubtful. Gloss, prescribed for [sick] temple-muscle, AM. 19, i, 5. 
CL GAR. KAL AG, GA = eru ‘copper’, CT. xii, 36, 45, &c. 

50 ^Dame, ®MUD,. see Tabat amanim, No. 1 (d). 

51 ®BUB. BA. AN, unknown. 

Geller, -dOrO". i, 4, 310, 4, 6: 311, 12. 

I 52 ^DUR.KIB (?), unknown. 

1 One ofsevenfor‘joy’, 213, iv, 14. 

I ' 53 ^Dnsu, ^DUg. S i. A, crystals glass. ‘ 

DUg = natdlu ‘glance’, and Sl(IGI) = enu ‘eye’, from the flash of 
the mineral. It is one of the six stones for seal-cylinders (No. 8 (^)“(/)), 
and also a form of glass, made of 20 mana of sand, 60 mana of alkali, 
2 mana of saltpetre, 10 shekels of lime, i mana of tusM (cadmia), and 
6 shekels of lulu (pompholyx) (Appendix I, Sect. T).^ Thence, as a seal- 
stone, it will be quartz-crystal (see also OTC. 84), a material used for 
seals in Gudea’s time (iSC. 7), It was found in the mountain . 
GAB. A (ii R, 51, i-ii, 13), and the Hittite texts say that it came from 
i Ilamda (i^TB. iv, 1: KUB. ii, 2: KS. iv, 80, 37). 

' In a lapidary’s list, ADD. 993, 3, ‘i . Si. A ; and in RA. 1920, 

212 (Scheil) one ^DUg.Sl.A is mounted in gold for the lady Amat- 
Ninlil (period of Shulgi). There is a long list of objects made from it 
(Scheil, RA. 1918, 116, 28 ff.): 11 . 36-7 show ^UD.SAR DUg.Sl.A: 

I (crescent of crystal) and ^AS.ME DUg.Sl.A: „ sansu (sun of 

crystal), i.e. the moon and sun made of this material. The latter occurs 
I also in ZA. 1915, 87 (Schroeder) in a gift of great sun-disks {AS. ME. 
GAL. GAL) to the Sun (Cf. Poebel, BB., vi, 2, 106 [AS.MJE.AS.AS. 
A^DUg.Sl.A.GE). Am. IV sends Tushratta i (kukubu) la rSsi SAG. 
DU sa Hme{TA. 14, iii, 69). Used as a comparison in sky-omens : ‘When 
a star ana ^DU^.Sl. A. utir namardtum ina mdti ibasmP^ (‘turns to 
crystal there will be rejoicings in the land’) (ii R. 49, 56, a). 

^ B., 167, 107, ‘e, kostbarer Stein’. Scheil {RA. 1918, 120) ‘ne serait-il pas 
une agate chalcedoineV The form tuB occurs, TA. 14, iii, 69. 

^ Virolleaud, Bab. iii, 221 {1910), emailQ). 

I 
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SU . DUg. Si , ‘skin of glass’' would appear to be sandiver or glass 
scum, not in the glass-texts, but used as a simile for the urine of a sick 
man: ‘if urine is like SU. DUg, Si . {AM. 58, 4, 4). In Bab. 1934 
(xiv), 138, 1 suggested a comparison with the oxalate of lime appearing 
in urine ‘recognized by the white, hummocky appearance of the top 
of the mucous cloud in the urine’ (Lauder-Brunton, in DM. ii, 1715). 
Sandiver is the ‘saline scum which rises to the surface of molten glass 
during the process of manufacture’ {EC. 866). (For ^duM Marhasi 
and ^dulu Parast see No. 9 (e) (i).) 

54 ^Zaiaku, unknown. 

With others for urinary trouble, Lutz, AJSL. xxxvi, 82, L 83 
(hardly ^ZALAG, lime) No. 18 {c). 

55 ^Zakanu, unknown. 

For the of Sin, 313, iv, 7, where it varies with 

on a duplicate (see No. 32). 

56 ®Zukakipu, ^GIR . TAB, ‘scorpion stone’. 

‘F’ II. Hardly Pliny’s scorpitis {NH. xxxvii, 73), since it is not used 
particularly against scorpions: used against t/M-disease and pestilences, 
KAR. 213, hi, 21: against mursu ti\ ib. 22: for SE.GA.SE.GA 
(favour), ib. iv, 24. In late lapidary’s list with i (?) aJ^rwmmw-stone, 
I i^^-stone, 3 jasper, i saM^u-ston^ {CBB. 40, E, 2). 

57 ^Halpii, ice (?). 

To be brayed alone in himetu-ghee for eyes, AM. 16, 3, 10. 

58 ®Haltu, ^Dtr.SUB.BA, aban sikkati, probably alum-stone^ 

alunite. 

‘C 7, restored from CT. xiv, 16, K. 6003, 8 (. . . BA = „ (i.e. aban) 
ta-ab-ti shows ^Dtl.SUB.BA ^Isikl-ka-tP = kal-tum. 

The addition oitdbti to sikkati shows that Zimmern was probably right 
in comparing sikkatu to Syr, skd ‘alum’ {ShurpUy 60: vii, 90): kima 
hurt sikkati {SAGAN) limtissi ‘like a vessel of alum may he be clean’ 
(paralleled hj buri himeti^ ‘a vessel of §meiM-ghee’). The reference is 
probably to the Roch alum, which was at one period produced at 
Edessa,3 one of the most ancient manufactories (Rochha being the Turkish 
name in the Middle Ages for the government which included Edessa), 
HD. 382 describing the Roch alum or ‘glass alum’ as being as clear and 

^ In spite of the well known (SU)tabO}-H-’a(e), used for the skins of rafts 
(AKA. 74, 57; NB. 1 19: cf. 155), and for dyeing (ADD. iv, 360). Tushratta 
sends to Egypt one pair of taiiQySi’-a (-leather) slippers, ornamented with gold 
and [6a] (pyrites). (T^. 22, ii, 23.) 

^ Confirmed from Zimolong, Das Sum.-^Ass. Vok., 13, i, 6, DD — Hkkatu. 

^ Quoted from PC. i, 405, quoting Niebuhr, Reisebeschreibungt ii, 409. 
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transparent as crystal (cf. also Berthollet, Art of Dyeing, 216). ^Ifaltu 
was brought by TP. I (viii, ii) with ^KA (iron ochre) and 

(haematite) from Nairi, the lands to the N. or NW of Assyria, which 
coincides well enough with Edessa to suggest that the manufacture of 
alum may have been carried on at that city even as far back as 1 100 b.c., 
although unfortunately the ancient name is as yet unknown{D^rM 
being the nearest known city, some 21 km. E. of it, Ferrer, Das 
Provinz., 22). 

It is used as a solid stone in rituals: seals were made of it (Thureau- 
Dangin, RA, 1921, 167, 2: AM. 66, 4, i, 7): ‘3 on a lapidar/s 

list (K. 1278, 4): used against divine anger {KAR. 213, 16): against 
//^-disease and pestilences {ib. iii, 20): threaded and worn on a woman’s 
‘middle’ (pelvis) for menstruation {KAR. 194, 4): one of several to 
be worn on the middle of the uterus for much fluid in the uterus, after 
the woman has eaten ‘hostile’ {ziriite) drugs {ib. r. 39). As a drug it is 
poured on the anus, after boiling with various drugs (many vegetable) 
in oil and beer {AM. 56, i, r. 6). 

We do not find Uhkatu equated with gahu, the alum of the tanners, 
and, since its equivalent ^kaltu is used for seals, &c., it may be regarded 
as a solid stone. There would, therefore, be every probability that it is 
alum-stone, or alunite, from which alum is manufactured.’^ The use of 
^haltu in seal-making is supported by the existence of cylinders in the 
middle and late periods made of slaty stone {SC. 8). ^Haltu has a 
superficial resemblance to haltu (nutshell?, RA. 1929, 58, the Syr. 
helthd, sheath): as meaning ‘alum’, possibly some connexion might be 
assumed with Syr. halld ‘vinegar’ on account of its bitterness, but the 
form is against this: or perhaps the Syr. hdld ‘sand’ (if the meaning 
might be extended to shale): or perhaps the Syr. hulhdld, fissura, from 
the nature of the mineral. The use of sikkatu as a drug in MT., presu- 
ming that sikkatu represents alum-stone, is explained by the fact that the 
alum can be dissolved out of it by water, after gently heating {EC. 13 1). 

The most amusing detail is from BRP. iv, pi. 37, 21: JR AS. 1924, 
456, a quotation from a Babylonian specialist’s vocabulary and hand-list, 
(actually in the line preceding some detail about ^gabil, alum): sikkat: 
pa*anusa^^rikki stmdi sa SE. BAR u kast SAR eHeni^{nis) SAR . SAR-” 
ma: (alum) : 2 bonbon of the confectioner, a delicacy of corn and 

roses mixed together’. Pa'anu, not connected with mouth, as I 
thought, {B. 'bonne^boucke% but Syr. pulcher fuit, pdyd, decorus: 
^^RIK is properly bappiru, usually taken to mean ‘brewer’, but if 
rikku is the Heb. rekah, ^^RIK may well be the ‘apothecary’, rdkeah, of 
the OT.^: simdi is for simti, ‘decoration’, &c. (not simdi ‘preparation’, as 

* Apart from the source of alum at Edessa, alunite is found at Wadi-el- 
Guwair, a tributary of the Dead Sea (F.-M. Abel, Geogr. de la Palestine, 200). 

* But see Landsberger, AO. 1935, 150. 

4240 A a 
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I thought). This sweetmeat must surely be the ‘saccharine alum* of 
Lemery {HD. 382) (‘because it resembles Sugar’), which ‘is made of 
Glass Alum, Rose Water, and Whites of Eggs boil’d together ’till it is 
stiff; and this Alum so boil’d and reduc’d to a Paste, what Figure or 
Form you please may be given to it, and when it is cold, it becomes as 
hard as a Stone’, while Pomet (ib. 381) says that this ‘Sugar Alum’ is 
‘made of Roch Alum, Whites of Eggs and Rose Water boil’d together, to 
the Consistence of a Paste, and form’d while hot, into little Cakes, like 
Sugar Cakes’. Although the Assyrians did not use white of egg, as 
far as we know, doubtless the starch of the SE.BAR^ the roses and the 
alum would amply represent Pomet’s sweetmeat Sugar Alum. 

59 ^IIU.LAl.HA, see No. 4 («). 

60 uiiknowii, 

14, hi, 62. 

61 (a) (perhaps ®samgu) : perhaps ®gusigu : Amazon- 

stone (?). 

61 (b) ^Kasi SAR, ®kas!, “SILA.SAR ‘rose-stone’, the same as 
^GUG.SILA.SAR, ‘rose-red stone’ : lepidolite. 

61 (c) ®SA.U.U (abnu sd esrd ‘stone of twenty’), talc (?). 

All these three minerals appear to have the property of protecting 
those who wear them from stones or chambers falling by chance. 

If a man wears tht ^husigUy abnu haiatu cannot come near him {KAR. 
185, r. ii, ii). Similar protection is afforded by (whetstone), 

U.Uy and ^GUG.SILA.SAR, against nimedu haiattu. {KAR. 213, 
ii, 25.) For this word haia{t)tUy (from hddu)y cf. KAR. 205, r. 14, and 
213, ii, 25, nimedi haia{t)tu: KAR. 233, r. 8 . . .•‘danu-su haiattu: mukil 
rts limutti{ti): and 234, 20, dini ES.BAR ^urU gilittum lu rabisu limnu 
luhaiattum. KAR. z 6 yy i~2 enuma NA utukku LU-su ina SU ii-ta- 
za{}) . . . u haiatti utukki TU&: ib. 5, salam utukki haiatti teppus{us) ; 
ib. 6, salam utukki haiaddi: ib. 8, Siptu: ^^^Sama^ annu salam haiatti 
3-5M tusadbab-su: KAR. 357, 30, 41, haiadam. Tkt witch is called 
haiditum $a ribati, and muttalliktu sa sukdti {Maqluy iii, 4, and i). The 
explanation for the witch is usually ‘roaming’, ‘wandering’ ; perhaps the 
demons are of the same description, ‘wandering’ or ‘chance’. If we 
compare this idea of ‘wandering’ with that contained in the Heb. 
dbhad ‘wander, perish’, a similar meaning for the adjective with ‘stone’ 
and ‘chamber’ suggests itself, that of ‘falling’ or ‘ruined’, and, accepting 
this, we may attempt to build up a theory from sympathetic magic. 
^Suy the whetstone, which is the only stone as yet identified of these 
four, is an excellent example of lamellar structure, being of mica-schist 
(No. 83), which is a slaty rock of quartz and mica {Concise Oxford 
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Diet , 719), and this quality suggests that sympathetically the stone which 
is so easily cleavabie, either by its non-cleaving, or by a curious parallel 
with the idea of the scapegoat inherent in the cleavage, will protect the 
man from ‘rocks which cleave, stones which fall, or chambers which 
crash in'. 

On this supposition we can examine the evidence for de- 

scribed {KAR, 185, ii, ii) ‘this is a stone like a green leek, its spots 
{tikpu) , . and sadi rUu (cf. 1. 9): of this stone its name is ^husigm 
abnu ^a-ia--tu cannot come near the man\ The comparison with a 
leek coincides with the Amazon-stone both in colour and lamellar 
structure. This was used in the Kassite period {SC, 8), and was 
evidently much valued for its green colour. Hayes Ward (Ic,) thinks that 
this was either Pliny’s T anos or his Eumithres, the former being described 
as coming from Persia and of an unsightly green {NH, xxxvii, 19), and 
the latter ‘called by the Assyrians “gem of Belus”, of a leek-green colour, 
and greatly in request for superstitious purposes’ {ib, 58). Less probably 
talc, also of a lamellar structure, and apple green {WM, 243). 

{^Husigu might perhaps be the same as ^gusigu, ABL, 340, 5 ‘about 
the ^gusigu stone, about which I sent unto the king, &c.’.) 

Similarly consider ^SILA.SAR {^kasi SAR) (‘C’ 12: ‘F’ 13). Since 
it has the addition in its other form of GUG ‘red’ , it coincides well with 
AH, 83, where I tried to show that kad SAR was ‘rose’ and not ‘cassia’. 
Cassia-stone is impossible. The form ‘rose-red stone’ occurs as far 
back apparently as the middle of the Third Millennium in the form 
‘1 ^GUG.SILA {TE, 6055, r. iii, 10): and later as a seal {^KI&IB 
^GUG.SILA.SAR, K. 4212, r. 3, dup. Rm. 320, 2 (mutilated)), 
and I ^KlSlB ditto (= GUG SILA SAR) (text re-exd.), ADD, 993, 
ii, 4 (a tdg-gaz of it occurs on 1 . 2). ^GUG,SILA,SAR is to be worn 
against sorcery (sprinkled with cedar blood) with four others {AM, 89, 
I, ii, 13), and it occurs along with ^su ‘whetstone’ and U, ? 7 , for 
nimedi kaia{t)tu {KAR. 213, ii, 25 : cf. 205, r, 14). ^SILA,SAR is used 
for good luck and plenty with eight others, tb, iv, 15. 

If we take this as rose-coloured quartz, used for cylinder-seals (rather 
late, SC, 8), or rose-cornelian (Menant, Glypt Or,, 64, Assyr.) similarly 
used also for seals, we must relinquish the idea that ^kad is a lamellar 
stone. On the other hand, lepidolite is a lamellar possibility; ‘of a 
characteristic lilac or peach-blossom colour. * . . as compact scaly 
masses’, and used for making small ornamental boxes {WM, 238). At 
present the evidence is not certain enough. 

But, still continuing with the lamellar possibility, we can now go on 
with U, U. The reading abnu M eha ‘stone of twenty’, is based on 
the plants lammu sd U-\- U and sd U+ ? 7 + U SAR {AH, 201), and our 
present mineral abnu M U+ Ud The fact that the 27+27 is frequently 
^ CT, vi, 12, 9, h. «iisf+b<?]+w. 


written close up in this word so as to be the sign MAN indicates that 
*20* must be intended. Probably those who wrote C/+ C/ recognized the 
difficulty, and saw to it that the reading ‘ten-ften* was secured. It is 
possible that the abnu e$-ru-u of Nbn, 267 is evidence for this. 

U+ U+ U, SAR, M selaU SARy ‘plant of thirty’ = bisru ‘onion’. 
Possibly this has reference to the numerous skins of its bulb (cf. the 
Arab, sab^a td^saVtn ‘seven and seventy’ for the centipede). In that 
case we ought to see a parallel in our abnu M ekd, which should be easily 
cleavable geologically into ‘skins’ or ‘leaves’. In MT. abnu sammu sa 
ehi is drunk (?) (onei^) for stone in kidney (?), AM. 30, 12, 3 : drink for 
some urinary trouble, AM. 58, 4, 8: KAR. 193, 8; note in all these the 
form abnu Mmmu sa ehd ‘stone+drug of 20’, the same form occurring 
without abnu (conforming to this tablet in particular) on KAR. 213, 6 
(in the same text, ii, 25, sa esrd is also used, ‘for favour of Ea’). Certain 
drugs, kneaded in hmetu-ghee and ^sa esrd, to be applied to the ‘skin 
of the eyes’, AM. 9, 1,36, suggest a mineral easily used in combination 
with fat, for it is most unusual for any mineral to be described in this 
way. Talc is certainly greasy, and as one of the softest minerals is 
easily scraped. As a medicine it is used as a soothing and protecting 
powder to the skin (P. 1192). For ^SA. C/. £/ as a seal cf. No. 37. 

62 ®Hn-si-ri(?)-sa (®sam-ri(?)-8a), unktiow^n. 

With others on wool to stay menses, 195, 45. 

63 Husaru, unknown. 

Lewy {Kultepet. Frida Hahn, 1 8), ‘ein Mineral (oder den Bernstein ?)’ , 
quotes KTS. 22, b, 3 ffi, 6 manShusaram abnam lagapam kunuMa Uzua 
nasakum (*6 minen husdrunty einen klotzigen Stein, (mit) meinen 
Siegeln (versehen) bringt die Uzua’), and CCT. iv, 40®, 24 ffi ana 
sumi ^sdmtim u husarim M ta^pur am {see his remztks I.C.). 

64 “Harnanu, ®]har§anaiiu, unknown. 

Both of Babylon, CP. ii, I, a, 2, 2 and 6, 2. 

65 ®Kak"ku-us, ^kak-ku-sa, ®kak-ku-sa(k)-ku, probably 
pounded chalk. 

The similarity of two other forms to one another, IM.MA . AN.NA 
and immanakku ‘sand’, allow us to assume the identity of the two forms 
^kakkus and ^kakkusakku. They have all the appearance of a foreign 
word, just as immanakku suggests afifMOKovla. This present mineral 
occurs frequently alongside ‘pumice’ in MT.: male and ^kak-ku- 
us alone, KAR. 185, ii, 5, probably (from L 6) to be used for the muscle 
of the heel: Hu and threaded on the sinew of the heel 

of a gazelle, to be worn for nmmatu ^poisovL y AM, gi ,3,8: ^kak-ku-sak- 
ku and male and female Hil occur in the same prescription for some form 
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of bruise, probably ext., KAR.k^z^iv, 30, 32: and also ^kak-ku--[sak- 
^1^] with ^sdndu, ^c., for the muscle of the heel, AM, 70, 5, 5. In the 
lapidary^s list K. 1278 fom ^kak-ku-sa-ku are mentioned, and TA. 13, 
12 gives ,,, kakkusu ^uknu u ^m[m 

Its association with the stone used in smoothing vellum, suggests 
another stone also used for vellum. Without actual medicinal value 
(like the ^pumice’), it may have the sympathetic idea of smoothing 
the diseased or rubbed skin. In making parchment ‘when the skin is 
divested of its hair or wool, it is placed for some time in a lime-pit, and 
then stretched on a square wooden frame drawn tight by pegs. When in 
the frame, it is first scraped on the flesh side with a blunt iron, then 
wetted with a moist rag, covered with pounded chalk, and rubbed well 
with pumice-stone; after a short pause these operations are repeated, 
but without chalk; the skin is then turned and scraped on the hair side 
once only; the flesh side must now be scraped once more and again 
rubbed over with chalk, which must be brushed off with a piece of lamb- 
skin retaining the wooF (PC. xvii, 1840, 243). 

The Syr. kdkdM, terra mollis (if it be not properly for the Arab. 
mumdM^ Brockelmann, Lex, 157), certainly would bear this out. On 
the other hand, the use of this stone by Assyrian lapidaries, &c., has to 
be explained, and I can only suggest that, if it be chalk, or whatever 
the Assyrians may have used in place of this in preparing skins, its 
magical value was important enough for it to be used in a similar manner 
to pumice. 

The fact that Pergamus was supposed to have been the home of the 
invention of parchment almost suggests that the words calx and kakkus^ 
may have been borrowed in the making of parchment from the inter- 
mediate country between the West and Assyria, in the same way that 
immanakku suggests the borrowing of dfifioKovia, 

66 . . KISIM.PA.UD.DU, unknown. 

Cr.xxiii,37, 10+ 2, 1,9, in a group of eight on a red and white 
thread, to bind on temples, when a man’s head ittenibashm (smells 
offensively?). 

67 ®EISIM,SAR. A, unknown. 

In a group of nine, for a position in the palace, KAR, 213, iv, 10 : in 
a group of nine, for plenty and increase, fA 15. 

68 ®Kapasu, more rarely, ^kabasu, a red stone.^ 

To be worn: AM, 17, 3, 7: on neck, against sorcery, AM, 7, i, 7: 

^ Kak-ku-us might, at a pinch, even be read kaLku-us, but it is improbable. 

^ We may omit the possibility of restoring ‘J’ ^hissir tdni \sic\ ~ aban 

kaha- to meet this stone, as the medical value of ^kaba§u does not coincide at 

all with ^bissur atani^ which is particularly used for urinary troubles. 
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in girdle, 238, r. 6 (Ebeling, MDAG. v, 3,41, 6), to find favour 
with a prince: threaded and worn: temples, AM. 102, 23: on ‘black^^ 
wool, on hand of child, LK. 32, r. 16: on pubes of woman with trouble 
in menstruating (probably excess), KAR. 194, 5: ritual, K. 4727. Put 
with others on a pledget of wool into the vagina for menorrhagia, KAR. 
194, 45. Against an angry god, KAR. 213, 18. There is one doubtful 
passage in which it is prescribed to be brayed and drunk for menorrhagia, 
^GUG ^kapasa, as a gloss to ^GUG.KA, surranu^ perhaps a form of 
flint (here out of the question, KAR. 194, 40). 

The long ritual iv R. 55 [62], i, i$S.{wheTe^ZA.SUH, white vitriol, 
is put on a white thread, ^KA.GlG^ black oxide of iron, on a black thread, 
^kapasa on a red thread, and ^AN. BAR, iron, on a blue thread), shows 
that this stone is probably red in colour.^ In a lapidary’s list ‘2 ^kabasu^ 
are quoted (‘total 26 sa^tam{parytim\ KAVI. 185, v, 10, 13), 

Cf. ^ka-pa-as duH = ka--pa-sim, and Hag'-gaz uhd = \^ 1 z\a^pa-^sa 
(Schell, RA. 1918, 116, 46, and 117, 91 {TU. No. 36)). 

69 ^Ku-sah-hi-li (?), unknown. 

LZ13. 

70 ^Lamassu,2 »GAR.SAG.GA, ^AN.KAL, agalmatolite. 

‘H’ 3: ‘P 55 - xiv, 17, K. 13697, 4. Jeremias {ZA. 1886, 46) 
pointed out that the seal of Urzana, Mng of Musasir in Sargon’s reign, 
made of this stone, was actually of agalmatolite: ‘a soft species of 
mineral . . , used by the Chinese for carving’ {EB. nth ed., i, 363). 
{HC. xii, n. 3, ‘jaspe rose’). In MT., to free a man from a tabu, with 
others (‘water of AN. KAK) {Shurpu, viii, 69): for hus GAZ libbi^ as a 
solitary mineral with plants, KAR. 186, 15; for when a man’s god or 
goddess is angry, KAR. zi^, 17 (cf. iv, 6): uncertain, AM. 7, i, r. iv, 7: 
in a group, K. 2409, ii, 19 (unpub.): to turn troublesome dreams to 
good, KAR. 2$z, r. 4: 213, 30: on neck of child, against evil, LK..^ 
32, r 9. 

71 ^Me-ku, unknown. 

KAR. zi'i, iv, 5, ma na-am Variant on K. 2409 perhaps 

^me-ku, perhaps ^HUL. 

72 ^Multaspu (?), ^SAL.LA, unknown. 

*H’ 18, muUta-as-. . ‘J’ 69, mul-tu{tas}yp[uQ)\. In Agum’s inscr. 

^SAL.LA adorns Marduk’s shrine (v ^^.'33, ii, 41). Always as amulet 

* Text sim. to AM. 17, 3 which supports the *3 ^endte^^ 3 ^part of iv R. 55 
(1. 18) and ^ AN .BAR on blue ( 1 . 21). Presumably the text is correct, but it 
is in curious contrast to iv i?. 55. 

* Is this the same word as the Arab, ‘idol’? 
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or sim. in Mr.: for when a man shivers in bed, (SAL. LA), KAR 213, 
2, 28: for iimmat (poison) of the right hand {^muLtas-. . .) Langdon, 
BE.xxxi, 62, 26: uncertain (^SALXA), AM. 29, 4 , r. 6. In a lapidary's 
list, ADD. 993, ii, 9 '2 ^SAL.LA\ 

73 ^Mii-nim (?), unimowii. 

KAR. 213, 22, to appease an angry god. 

74 (^Meeisuti), uncertain. 

See Agum's inscr., v R. 33, iii, 6 (p. 144). 

75 ^Misisn, unknown, 

KAR. 193, 9, bray and drink with others for urinary trouble. 
^Misis tdmtim, AM. 58, 4, 9, the same. Cf. ^GI.DUB Mmtim, also 
for urinary trouble (No. 48). 

76 Aban marti, ®SI, ‘stone of bitterness’ (or ‘gall-stone’). 

‘A’ 2: ‘GViy: Langdon, UMBS. xii, 14, 4. Uncertain: perhaps 
bitter-spar, so called from the presence of magnesia. 

77 ®Mar|iallum, unknown. 

Distinct from marhaH in ^GUG.Marhasi, &c., when in compounds. 
^GUG.Marhasi and ^GUG.marhallum appear to occur on the same 
text (Scheil, RA. 1918, 118 (TU. No. 36), see 97 and 99). ^Marhallu 
on TA. 25, ii, 49: cf. ^mar-haAim (or U}), ib., i, 52 (see No. 9 (e) (i)). A 
seal made of it, K. 4212, 6: and a kuninu, TA. 22, ii, 67: threaded and 
worn, BBR. 11, r. 28: to secure a position in the palace, KAR. 213, 
iv, II. 

78 ^MAS.ID, unknown. 

Geller, - 40 Tt/, i, 4, 310, 3, 6: 311, II. 

79 ^Mussirrum, unknown. 

No. 13, frequently. 

80 Abannuni,^HA,^IGI.LAG,GA, ‘fish-stone’ (a blue stone?). 

‘B’ 17: ‘C'8:‘F4. 213,1,8, ‘crystal’, green 

vitriol, serpentine, and ^^'^AN, BAR (iron, of blue colour, see ^kapasu. 
No. 68) ‘five minerals for the favour of Adad’, apparently ranging (in 
order?) from crystal through green to blue, because of their relation 
to the Weather god, so that we might see in ^IGI.LAG.GA a stone 
of pale blue colour. Indeed, if IGI.LAG. GA be translated ‘gift-eye’, 
we might see in it the blue of blue eyes which the Arab of Mosul (if 
of nowhere else) regards as outstandingly beautiful among so many 
brown eyes. 
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Also /J. iii, 15, one of thirty-four against ‘all evil, the Hand of a 
Buir, and 26. iv, 6, one of fourteen ana na-am but it must here 

be noticed that K. 2409, ii, 18 ff., a dup. of KAK 213, iv, 5, gives 
^IGI\ZAG.GA, as variant for ^IGJAAG^GA, and almost equally 
noticeable is K. 2409, i, 9, ^lahhu ^IGI.ZAGMA comparable (but 

not variant) to 213,111, 3, GA. ^IGI AAG. GA^ 

Langdon, BE. xxxi, pi. 50, ii, 13, to be worn, for poison of the right 
hand. 

81 ^tninuni, ‘fish’s eye’ (pearl?). 

See ^ffA (No. 80). In an early Sumerian vocabulary {SLT. 125, 5), 
and in a ritual, to be threaded to stop hair from falling out {CT. xxiii, 
34, 39: KAR. 202, ii, 21). One of seven for ‘favour of Anu’, KAR. 
213, 3: one of fourteen to turn away the anger of a god, iL 21. 
Cf. ib. ii, 26. 

‘Fish-eye’ is tribute from Dilmun in a tablet found by Woolley at 
Ur (A. T. Wilson, Persian Gulfy 28), for which ‘pearl’ is suggested. But 
cf. also Pliny’s astrobolos {NH. xxxvii, 50) which resembled the eye of a 
fish (apophyllite, Fischaugenstein, khthyopthalmey Anc. Min.y 228). 

82 ^NA.LU.A, uncertain. 

Taken from the Barsib Mountain by Gudea (ISA. iiiy vi, 60). 

83 ^Sii,^KALAG.GA,®KA.SALXA, whetstone. 

By the courtesy of the Royal Asiatic Society I am able to quote in 
full my article in 1934, 343. 

‘A’ 30, 31 : ‘H’ I, 2: ‘J’ 44~7 give the equivalences ^KALAG. GA = 

. Sal . LA == ^su = ahan kisusi. The first suggestion comes from 
^KALAG.GA^ ‘the strong (i.e. the hard) stone’, and the second 
from ana ^kakki^Lia kt ta-atQ) . . . (Geller, AO TV. i, 4, 297, 42: 
KAR. 14, ii, 38-9) ‘When thou dost . . . the 5M-stone to my weapons’.^ 
The association of a hard stone with a metal naturally suggests 
‘whetstone’, which is at once borne out by the equivalence ahan kisusi y 
which, from the root k-S'-Sy in late Heb. pilp. and Aram. palp, means 
‘to rub’, will mean the rubbing stone. The word ^su will then be com- 
parable to one of three roots, one of which must be assigned to ^su 
‘whetstone’ (and another to ‘pumice’). These are: 

1. Heb. to polish, Syr. livit. 

2. Arab. sihd\ parchment, from sahd ‘scraped off’ (probably — ^su 
‘pumice’). 

3. Syr. sa ^ ' polivit, fd'dy ‘lapis laevis’ (probably = ^su ‘whetstone’). 

^ Cf. b^rradu ana (Sinner. ^SU. 2 ?) ^kasurrS izziz~ma i{kahbt\ 'the hero 
on the 5t2-stone, basalt, stood to (?) slpeak]* {AOTU. i, 296, 36: KAR. 33-4). 
Cf. I tdg~gaz si-e (ADD. 993, i, 4, re-exd.) and ib. ii, 1 1 ; r tdg-gaz su~u (12)1 ultu 
lib nasi (13) ribtu issubar (cf. 11. 17, 18, md isubary i, 6, 19). 


“SO 185 

The Sumerian mt^^KA.SAL.LA might perhaps be translated 
os uteri, the association of rubbing being perhaps the clue. But the 
variant suggesting that it is the city from which the stone came maVpa 
this difficult. Whetstones are frequently found in Babylonian diggings 
(Mackay, Jemdet Nasr, 285: UE. ii, 415 ff.). Am. IV sends 1 17 to 
Burnaburiash (117 ‘hnaseMu sa “’"gallabi, TA. 14, iii, 74). Hill in Theo- 
phrastus (Ixxvii), says that the whetstones were of extreme hardness, 
and first came from Cyprus, but that later the Armenian were found to 
be much harder, and were adopted. According to DAP. iv, i, the best 
oilstone is the Turkey oilstone, exported from Smyrna, which contains 
70-5 per cent, silica, 20-5 per cent, calcium carbonate, and a little 
alumina. The coarsest kind of whetstone, the scythe-stone, is a porous 
fine-grained sandstone, and the next better is a ragstone or mica-schist 
(£jB. nth ed., xiii, 652). 

84 “S AG . GE4 . A . B A, unknown. 

Brought by Samsu-iluna from the West (Boson, 28: Poebel, BE. vi, 
2> 59> 7)- It measured gar, 4 cubits, 10 inches (?), about ii metres. 

85 “SAG.KAL, unknown. 

Equivalence lost, ‘A’ 32. In early Sum. list, SET. 125, 6, and Lang- 
don, xii. No. 14, 12 {?). In Geller, AOTU. i, 4, 231, 25, with 

others, some hard. For two other occurrences, see “rdme (No. 96). 
Tushrattasentit probably to Am. IV as part of maninnu with ‘mountain’ 
lapis and gold (T^I. No. 25, !, 51), and ‘five pomegranates’ are made of 
it (if correctly restored, ii, 4). 

86 “Samju, unknown. 

Used probably on neck, threaded on two-coloured (black and white?) 
cord (‘14 “sahhS’), AM. 47, 3, iii, 21. Against the anger of a god or 
goddess, 213, i, 17: against the anger of a god, ib. 22: to obtain 
the mercy of a god, ib. 25: against AN. TA.SUB, ib. ii, 6: against all 
evil, ib. 18: against all evil, the ‘Hand of a Bull’, ib. iii, 13: in a virility 
charm (SA.ZI.GA), to be threaded, 70, 42. To be threaded, 

Langdon, BE. xxxi, p. 64, ii, 3: threaded to turn troublesome dreams 
to good, KAR. 252, r. 4, cf. 213 ,i, 30. In alapidary’s list ‘ i (?) abarummu- 
stone, I “scorpion”-stone, I . . .-stone, 3 jasper, i sahku-stont’ 
(CBB. 40, E, 2): K. 1278 mentions ‘2 “safijiu' : K. 2409, r. 9, gives it in 
a group of magical (?) minerals. 

87 “SAK.KI, “KI.NAM.AN.NA (‘KI.NAM of heaven’), lit. 

‘Stone of the temples’. 

From °KI.NAM.AN.NA, ‘H’ 4, it must be the name of a separate 
mineral, and not a general term ‘temple-stone’. In MT. “SAK.Kl 

4J40 B b 
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bound on the right temple, Cr/xxiii, 43, 5: triturate^^ and used in oint- 
ment and poultice for temples, AM, 102, 31. But cf. K. 1278, where 
after 30 or 40 minerals, varying in number from i to 100 (the last being 
‘100 male pumice stones’), a note is given ‘let them bring a total of 
zi(> SAK,KI-^sioms {abniP^ SAK,KP^)\ 

88 Aban siiluppi, ^KAXUM.MA, date-stone. 

This would appear to be the actual stone of the date, and not a 
mineral. KAVL 175 is a ‘tonplombe’ inscribed ^KA,LUM Kar-^ 
dunias ‘date-stone of Karduniash’, which certainly does not look like 
the seal of a consignment of dates, but rather a slinger’s joke, it being 
perhaps a clay ‘slingstone’. (The size is not given, nor is there any men- 
tion of it having been bored as a seal.) 

In MT. ahan suluppi (date-stone), lime, sulphate of iron, and arsenic, 
are to be bound on the pubes of 2. pregnant woman against the lamastu-' 
witch (Thureau-Dangin, RA, 1921, 164, 4): for head, bray with others 
(ext) CT, xxiii, 50, 16, and 19: uncertain disease, bind on, AM, 25, 
3 ,5: threaded and worn for some affection of the temples, AM, 104, 25 : 
water (?) of (?) date-stones, for cough, &c., uncertain use, AM, 27, 2, 16 
{RA, 1929, 83): ZID (powder), ‘reduce’, bray and apply to eyes alone 
in rose-water, AM, 8, i, 12. 

89 ^SU.MUS.(KU?), unknown. 

TD. 5529, 15 and r, i. 

90 ^Pilakku, ^BAL, ‘spindle-stone% ‘drill-stone’ (belemnite (?)), 

see No. 10 (c). 

In K. 4751, 3, it is described as . . . ahnu (?) abnu iudtu 

^BAL Sum-M ana indte^^ {hi'-bi ) . . . , it . . . a stone (?), that stone 

its name h ^pilakku, for eyes (wanting)’, and ih, 4, . , . i-mut {har) abnu 
sudtu ^BAL MU,NI , , , ‘has seen (?), that stone ^pilakku is its name’. 

Apparently not in syllabaries. In AM, 102, 32, three kinds, red, 
black, and yellow, are prescribed, brayed and used in ointment and 
poultice, and to be bound on temples, against ghostly attack. In AM', 8, 
I, 33, it is to be brayed alone in saliva and applied to eyes full of blood : 
for eyes, AM, 12, 4, 4. It stands first in the curious list of drugs in 
CT, xiv, 16, 93084: and occurs in AM, 7, i, iv, 9. It and the yellow 
kind are in a lapidary’s list (one each) {KAVL 185, iv, 9, 10), where, 
by the additional inclusion of two ^UI>\-SAL-\-KAB {comnkmn) and 
one ^SAG.BAL ‘head of drill’, it is probable that ^BAL ‘the drill- 
stone’ has nothing to do with emery or corundum. 

The word ‘drill-stone’ from its shape would suggest belemnite, the 
fossil cephalopod, which in old times was mistaken for a thunderbolt. 
It was powdered and administered for nightmare, and it was blown into 
the eyes of horses suffering from watery humours, or used for dressing 
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wounds {PC,, S.V., iv, 1835, Lemery {HD. 409) says that they 

are found of different colours sometimes white, sometimes grey, and 
sometimes brown, but the medical use he gives (for eliminating calculi), 
does not coincide, and it is therefore quite uncertain. Moreover, there 
is a possibility that ^bissur atani. No. 10 {c), is the belemnite, 

91 iiiilmown 

BMP. iv, 13, 41 and 42. 

92 ^Sirii, ®MUS, ‘serpent-stone’. 

f F’ 10, In MT. ; against ‘Hand of Ishtar’, bind on,^ KAP. 186, 31 : 
threaded, Langdon, BE. xxxi, 60, 12. ^MUS.DIP ‘red serpent stone’, 
used for the favour of a ruler (?), AM. 7, i, r. 6: for when a man shivers 
in bed, KAP. 213, ii, 28, which also includes ^MUS.PAP ‘white 
serpent stone’. ‘serpent’s eye stone’, used that the lamassu- 

guardian may have a watchful eye (?), KAP. 213 , iv, 19. 

93 (®§abitu)> ^MASDA (MAS.DA.E) ‘gazelle-stone’ (bezoar- 

stone?). 

Only once, as far as I know, in AM. 13, 6, 17, where kursipti ekli 
(nettles) are to be brayed in ^MAS.DA.E and applied to eyes. What 
is noticeable here is that the ‘stone’ is the medium in which the nettles 
are to be brayed, and there is no mention of fat or oil, so that it looks 
as if we had some substance, called by courtesy a stone, capable of 
replacing this latter medium. It is unnecessary to say how greatly valued 
the bezoar stone is in the East: ^Bezoar is a Stone taken out of the Belly 
of certain Animals in th& East-Indies . ... It is found in Bails of different 
Sizes and Shapes . . . the Superficies of all of them are smooth, polish’d, 
shining, of an Olive or grey Colour. Their Substance, when broke, 
divides like Laminae, or Scales. ... It contains in it some small Matter 
of volatile Salt, that is sulphurous and oily’ (HD. 237). The animal 
from which the Oriental Bezoar is taken is called a capricerva {ih.). 
The Arab, is hajar aUhakar (Dozy. Supp., s.v.). 

There is, however, little to recommend the identification of the two in 
the medical usage which appears, in the case of the bezoar, to be internal. 

94 (a) ^Siptu,2 unknown. 

94 {b) ^Zibit, unknown. 

Apparently two distinct minerals, from KAVJ. 185, v, 7-8, ‘2 
^zihit b Hipte\ 

^ AS-sUj a common final word in MT., perhaps replaces LAL-su (tasamad-su) 
as on AM. 22, 2, r. 13, and 29, i, 7. 

2 Written sip {Le. zik, Br. 4686), CT. vi, 12, B, i, 32, from which a seal 
iKiSiB) and staff-handle(?) (PA) are made. 
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a§IPTU, ^ZIBIT 

^Sipiu: in MT, threaded and worn on pnbes for menorrhagia, KAR, . 
194, i, 5 (cf. ib. 47): probably on pubes, AM, 52, 6, 4: on neck for 
poison, . 4 M. 91, i, 2: for 'joy’, KAR. 213, iv, 14. A special kind from 
Gutium, ^siptu GutitUy ext., to stay falling hair, AM, 3, 2, 17. The Syr. 
sephthdy lapis annuliy does not help us. 

^Zibit: in MT, hang on neck against sorcery, AM, 7, i, 8: one of 
several, ATidi?. 192, iv, 31, Geller, AOTU, iy 4, 314, 19, ^ZIB, 
TUM.E, 

95 ^Kakkadn, ®SAG. DU, ‘head-stone’. 

Langdon, UMBS, xii, No. 14, pi. xxi, ii. ‘Against anything evil, 
the Hand of a Bull’, KAR, 213, iii, 18: bind on temples, AM, 102 y 
21,31:105,1,5. 

96(a) ®RSme (aban rame), ^KI.AG.GA, ‘iove-stone’, ®MAH, 
*GUG (sandu)-silim. (Cf. aban remi, ^ARRU§, ‘G’ 20.) 

96 (&) ^La-rame (aban la-rame), ^NU.KI .AG.GA, ^HUL.GIG, 

‘hate-stone’. (Cf. aban salti, DU 14 , ‘E’ 6 : ‘G’ 19.) 

‘B’ 13, 14: ‘H’ 5. 

(a) ‘Love-stone’, apparently red from ^GUG-siltm, A stone (‘two 
^AG,GA') occurs, ADD, 993, ‘iv’ (properly iii), 8, (re-exd.), but 
whether it is the same or not is doubtful. 

Plants ^KI,AG and ^NU ,KI,AG {^NU.yy) occur on CT, xvi, 26, 
K. 4429, dup. (as Meissner pointed out, MV AG,, 1904, 29): cf. ib, 
31, K. 4581. 

(b) ‘Hate-stone’, KAR, 213, iii, 6, for miUtti 2 l bruise (or sim.) with 

^>ainan,(^^SAG,KAL and G2, and tb. iv, 12, with 

KAL 3 ,n&^^^AS,Gl,Gl for ‘a favourable finger’ (cf. my DES, i, 29, 
ana arki-ia uhanu damiktim littaris ‘after me may a favourable finger be 
pointed’). The inclusion of arsenic {^AS, Gl, GT) suggests either that 
the use of arsenic in removing tumours (‘hangnails, polypi’, Pliny, 
NH, xxxiv, 56) was intended to typify the removal of the hatred repre- 
sented by the ‘hate-stone’ (thus inducing a ‘favourable finger’, and the 
removal of the hostility shown by the misttti-hniise), or, less probably, 
that the yellow of orpiment traditionally typifies jealousy: but whether 
we can find a parallel in this to our ‘hate-stone’ is uncertain. ^SAG, 
KAL is unidentified. The natural identification of the ‘hate-stone’ 
would be something that roused a natural disgust, say, for example, 
stinkstone, fetid calcareous spar. This would suggest by contrast a 
pleasant odour for the ‘love-stone’, but I have no stone for this latter, 
and moreover, the word ^GUG-silim ‘red of favour’, leads us to think 
the connexion was due to the red colour. At the same time the stones 
must have had some outstanding qualities, be it colour or otherwise, to 
justify their names. 
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97 ^U’.BINGIR.GUD, ‘dung of the divine bulF 
(itoGUD, tlie son of Sbamash, KAVI. p. xiv). 

In MT.: for iunni KAR. 213, iv, i: when a man shivers in 

bed, lb. ii, 28: uncertain, ib, iii, 26: worn on neck, AM. 7, i, 7: bind on 
temples, AM. 102, 34: bind on (AS-su) ^Calendula, ^U\DINGIR. 
GUD, mustard, and hellebore, KAR. 205, 4 (cf. AM. 14, 3, 10). 
This last example, where the mineral is included with three plants 
(either hot or sneeze-provoking), and also as a remedy against shivering, 
suggests something like a rubefacient. Oil of amber, although a 
rubefacient, must, however, be regarded as impossible here. Cf. also 
KAR. 186, 41 : r. 12 (against AN. TA . SUB). 

98 «Rubiis-^^^SE.SAG, ‘dung of SE.SAG’. 

KAR. 185, iv, 18. ^^^SE.SAG occurs in a list of ‘ten gods in the 
temple of Adad’, KAVI. 42, ii, 10. 

99 ^BALAG.GA, aban k^ari, aban elligi, aban kanu, 
pumice-stone (tbe ‘drum-stone% rubbing-stone, barber’s 
stone, pen-stone), lava. 

I have ventured to quote fully from my article in Bahyloniaca, 1934, 
57 ff., which M. Virolleaud was so good as to publish. 

^BALAG. GA = aban kasarz = (‘H’ 8). BALAG = ‘drum’ 

(B. 352, for literature), and hence ^BALAG.GA == ‘drum stone’, a 
stone for kaiari. Now the special part of a drum is its parchment, which 
is prepared essentially by being rubbed with pumice (see ^kakkus^ 
No. 65). Pliny (AiJ. xxxvi, 42) describes pumice as used ‘for imparting 
smoothness to the skin of females, and not females only, but men as well, 
and, as Catullus says, for polishing books. . . . Pumice is of a resolvent 
and desiccative nature ; for which purpose it is submitted to calcination, 
no less than three times. ... In a powdered state, pumice is used in 
ophthalmic preparations ... as an ingredient in emollient poultices, 
being extremely useful for ulcerations on the head and generative 
organs’. 

The description ‘stone for kaSari* should represent this action with 
pumice-stone, if the theory is correct: and in proof not only do we find 
hdsarru (‘Pergamentschreiber’, Schroeder, ZA. 1915-16, 91), but the 
Syriac Msrd^ hrd pumice, with the verb k*sar ‘rub with pumice’, and 
it is doubtless from this or the Assyrian that dmipis the Gk. for 
‘pumice’, comes. 

In MT. it is pounded and used with others on a pledget to stay 
menses (cf, Pliny, above: KAR. 194, i, 45). Less practically it is worn 

^ Once in error for No. 21 {g). 


in amulets. The male and female are worn on a thread with othersj 
on the pubes, by a woman with some menstruating trouble {KAR, 194, 
4: cf. ib, 192, iv, 30): male and female are to be used with others when 
a man’s eyes roll (issanundu, see p. 168, KAR, 213, ii, ^^p» AM^^^y 
I, i, 26): both used against the lamcAtu-v^itch (Thureau-Dangin, 

1921, 167), and they occur in a magical group, threaded (K. 4727): 
seven male “/^-stones are to be threaded and worn against SA, GAL* 
LA (swollen muscle) (CT. xxiii, 10, 23): again against the Hand of a 
Ghost (AM, I, 4, 22+99, ^3 3 :ev 0 ^: male ^su-stone with ^kakkm-stone, 
presumably for the muscle of the heel (KAR, 185, ii, 5: cf. AM, 70, 
5, 5): ^/w-stone with ^kakkusa[ku}]-stone,^ for poison, AM, 91, 3, 8. 
It may well be that the smoothing power of the pumice has suggested 
it as an amulet for the skin, as well as its desiccating qualities in other 
cases.. 

^Su male and female makes seals (Thureau-Dangin, RA, 1921, 167, 2). 

In V R, 65 , b, 3 its polishing qualities are noted kima su-d umi unam- 
mMu *like pumice may the day brighten him’, while it is possible that, 
owing to the similarity of the name of the /w-stone with the word iw, 
a flesh- or skin-disease, a punning reference may be seen in the use of 
the iw-stone (which smooths the skin) as an amulet against the 
disease in the medical charm KAR, 192, iv, 10 ff., E.,xiii, 133 ff.(which 
is followed by the prescription, quoted above, with male and female 
i^w-stones heading the list of stones used) (10) [hi-u su\m-’$u mas-ka-^du 
ki-nu-us^su ul pa-ka^du (ii) ki-nu’-us-su $u-u sum^iu (12) ul-tu kakkab 
M’^ma-me ur^da (13) ur-dam-ma uUtu kakkab M-ma-mi (14) mi-sil im-ti 
Id dri ihki mLUl im-ti M zukakipi iUki (15) piQYe la SA-in SA-in 
sin-niMn-ni^^u SA>-lin] sa-bit SA^^ (16) ubdndt^^-m SA-in sa-bit kap-^paU 
( yti (17) ki-ma sar-ti ka-lip la i-du ina serS^^. ‘ Its name is [iw], the 
maskadu-sickaess (rheumatism or similar) is its nature {}),^ its nature (?) 
is not pakadu: its name is su; from a star of heaven it has come down, it 
has come down from a star of heaven: half the poison of the snake it 
has taken, half the poison of the scorpion it has taken. Mouth it has 
not, (but) it has a tooth; a tooth it has, it seizes on the muscles; 

* I have re-examined KAK and can make nothing further or even certain 
about it. 

^ This must surely be read kak-ku-sa , . not ni-ku^sa^ , ... 

® KinutUf a rare word. In P SB A, 1908, 15 1 I suggested as its cognate the Syr. 
kanntt Mndyd (‘named^ ‘name*), but I think Kydnd (‘nature*) is also possible. 
E. also makes it ‘Beiname (?)*. In ul pakadu Ph^ling puts an exclamation- 
mark after pa{!) for the text of KAR, 192, but I suggest thzt pakadu may be the 
correct reading. If it be really pakadUy it would seem that we have a pun 
here on ma^kadu and pakadu, which suggests that the reading ma^adu should 
be relinquished for parkadu: ‘its nature (?) (name ?) is parkadu, its nature (?) 
(name ?) is not pakadu*,. There is no 'woid pakadu, and we must assume 
it to be for pakxidu ‘to care for*. At all events to say that its nature, or name, 
is and is not maSkadu in the same breath is hardly sensible. 
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fingers it has not^ (but) it seizes the kappaltu (of the leg); like hair it 
is peeled off,^ not known (i.e. felt) on the flesh/ CT. xxiii, ii, 37 
{PSBA, 1908, 151; cf. also E., and CT. xxiii, 4, 15) is parallel: 
(37) Su-u sum-M mas-ka-du is~tu kakkabdni^^ si- 

ma-mi tir-da (38) * Charm. Su is its name, the maskadu-sickntss is its 
nature (?): from the stars of heaven it has come down’, and then the 
text goes on to enumerate the parts of the body it (the disease) has 
^seized’. There are instructions several lines before {CT. xxiii, 10, 23), 
for the male m-stonQ to be threaded and worn. 

This brings us to ahan elligu 

The value for ahan elligi is clear from ‘J* 57 (cf. ‘H’ 9, note), 
ahan e{i)lligi{u) being equated with ahan kanu, and ahan kanu with 
following close on the group. 

The meaning ‘pumice* for ahan elligi (note that the genitive occurs) 
suggests the Arab, halaka ‘shave’, the Arabic h constantly giving e in 
Assyrian {emetUy immUy ensu)^ and Pliny’s description of pumice for 
smoothing the skin of men bears this out.^ Elligu will then be the 
Assyrian for the Arab. Jialldk ‘barber’. 

Ahan kanu (or ^kanu) ‘the stone of the reed-(pen)’ again indicates that 
the reed-pens were kept pointed by pumice stone (similar to our old 
word ‘pen-knife’). A value ^ZIDJM and ^ AS. MUR ‘powder of clay’ 
and the equivalent for emery and antimony (powder) for ‘^BALAG. GA 
is given on ‘J’ 48, 49. The Semitic cognates for ^su will be found under 
No. 83, since it is difficult to distinguish the s and L 

Lava is found on the Karaja Dagh (W. W. Smyth, A Year with the 
Turks y 74) and at Bitlis {Tr, ii, 369). Tht ^^^^KaUari^ a point which I 
have for some time held, must represent the modern corrupt name 
Karaja Dagh (coinciding well with the accepted position), just as the 
Maklub Hills, E, of Mosul, represent Sargon’s Magganubba, and the 
association of lava on the Karaja Dagh, with its old name Kashiari so 
akin to ahan ‘pumice’, seems definite. The inserted i in Kashiari 
appears in numerous place- and personal-names in countries N. and 
NW. of Assyria (Aiusias, Arsiyanis, Andiabi, Matiati, &c.). (For a 
description of the Karaja Dagh, see Tr, ii, no.) Pumice is plentiful 
in the volcanic district N. of Assyria (Loftus, Quart, Journ, GeoL Soc,, 
1855, 314, &c.). 

To sum up; is pumice stone (lava), used specially for preparing 
the vellum of drums Gif), for ka^ari (rubbing), and as the 

^ Here the reference is to the depilation by pumice (preferably to Ebeling’s 
reading kima sirti karib ‘wie der Morgen naht er^. 

^ Rather than the Heb. hdldk ‘smooth’, Arab, halaka, which will not give a 
good Assyrian equivalent. Perhaps I might add here that I heard a barber’s 
whetstone called heleg in Basrah, but there is no reason to suppose it had any 
connexion with ^BALAG . GA. Is it too fanciful to see the origin of pergamentum 
‘parchment’ in balagguCm) ? 
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the barber’ {aban elligt), indicating the way in which hair was 
, and it was used for sharpening reed-pens {abm kanu). It 
ly was supposed to be able by its sympathetic magic as a 
ig stone to smooth away skin- or flesh-troubles. It either took 
from, or gave its name to, the Kashiari mountain, the modern 
>agh, and it is the origin of the Greek /ctcnjpes*. It is possibly, 
;ter form, a doublet of ^KA , SUR . RA» 

»;ugarum (or ^eni-gugari), “mahritu. 

: 62. Unknown. 

.GA.RA, unknown. 

Jler, AOTU. i, 4, 311, 16, 18. 
mmu, ^§AM, hard red sandstone (?). 

It by Anp. from Hindana in the Middle Euphrates 287, 

ir, gold, tin {AN.NA^% copper (ZABAR), ^hmmu, ^GlS, 
L, &c.’). In Geller, AOTU, i, 4, 294, i, karradu ana mmmi 
Izziz^ma ‘the hero stood on the Sammu-slQrxt\ and ib, 296, 29, 
SAM) ina tahazi kima kalbe sa kapparri ^kakku ukassMsu ‘O 
tone, like a shepherd’s dog they shall make him take it as a 
perhaps meaning, as a weapon against a shepherd’s dog (every 
knows what pests these are in Mesopotamia, and how a stone 
;enerally drives them away, except in Anatolia), that is, its 
>vious from Anp.) shall be reduced to that of a pebble (?). 
here is one of the poor Assyrian puns on this nomt sammu in 
lines {31 if.) biliku sdnta {^GUG) ina palasi suma suitu lu 
am lord. Be this name called sdntu (red stone) in the boring’, 
nw is a red stone from Hindana, it may well be that it is the 
rf the stela of hard red sandstone which we found at Nineveh 
X, 1934, 1 13) which commemorates the gift of the province 
na to Nergaleresh by Adad-nirari III. 

muma, unknown. 

It by Anp. from Carchemish (AKA, 68). 
c same, unknown. 

nMT, in the case of a woman whose uterus is flooded with 
jparently, for rubbing her downwards, mixed with various 
MrM-oil (KAR, 196, Hi, 7). The phrase kima tik sami la 
occurs NK, 60, ii, 8 (Nabopolassar), ‘like the unmeasured 
‘ heaven’. There must be some similarity between the ‘drug’ 
he woman with flooded uterus, and the ‘streaming’ of heaven, 
ifficult to see what connexion a ‘stone’ will have, unless we are 
the determinative and translate boldly ‘rain’ in MT. 
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105 (o) “TUR.MI.NA, coloured marble (?), or some calcareous 
stone (?), 

105 (b) “TUR. MI.NA. BANDA (‘small TUR. MI. NA’), breccia. 

The meaning of (6) was settled by Koldewey’s discoveries at Babylon 
(‘rotweis (sic) glasierte, vulkanische Breccia’, Aiburschabu, 6: Ebeling- 
Meissner, ReaUex.,i, 437). It was brought by Senn. from Kapridargila’^ 
(King, CT. xxvi, vi, 59) on the borders of Til-Barsip (Tell Ahmar, 
14 miles below Carchemish), breccia being found at Birejik, some few 
miles N. of Carchemish, A. 94. It is worn against AN.TA.BUB 
(stroke of some kind), KAR. 213, ii, 7. (Breccia of blue limestone comes 
from the Jellu Mountains, not far from Julamerk, Tr. ii, 291.) 

“TUR.MI.NA was found at Uizuku, the mountains of the burasu- 
pine.bySargon (not far from Lake Van, HC. 280, n. 2). Meissner 
it marble (BA. iii, 212); Thureau-Dangin, a coloured marble (HC. ib.). 
There is a quarry of calcareous stone near Akantz, on the NE. edge of 
Lake Van, near the ruins of Arjish (which I suggest might be the 
Arzugu of HC. 282) (H. F. B. Lynch, Armenia, ii, 25, quoting La 
Turquie d’ Asie, ii, 210 (Vital Cuinet)). Esarh. received both (PE. 26, 
79), and both (a) and (b) occur CT. xiv, 16, 93084, r. i, 2: AM. 29, 2’ 
8-9: AM. 102, 31 (to bind on temples). The former (a) only, AM. 7, 
I, r. 6 (for favour of a ruler?). Is ‘'isTC/.M/.K'idjR. 213,11,23, a mistake? 

* Can this be an Assyrianized form of a Syr. kaprd d'argHd ‘village of yellow 
earth’ ? ArgHd, however, may be the Greek dpyiXos, which would make it 
unlikely, at all events so far as the Greek word affects it. 
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APPENDIX I 

THE GLASS RECEIPTS 


These are the actual components in the receipts for making glass from 
tablets of the seventh century b.c. from Kouyunjik now in the British 
Museum. From one colophon certainly some of these tablets had been 
deposited in the Library of the Temple of Nabu. Since the two previous 
publications of them (Zimmern, ZA. xxxvi and mine in OTC.) I have 
been over them again, and have added some new fragments, and I 
propose to re-edit them in full. 

A. . {To make the furnace,) 

B. To make ^zagindurii {simple glaze), 

10 mana sand, 15 mana alkali ash, if mana sarbatu (styrax). 

C. To make ter situ (blue copper frit). 

10 mana of copper {efr^'^% 10 mana of zuku-^zs^, 

D. To make zuku (some simple glass or glaze). 

. , . sand, iz mziLi2L ahussu-^zzty .... 

E. {Omit^ as this is now included in C,) 

F. To make ^uknu {blue glass or glaze), 

10 mana of tersitu, 10 mana of smu (see CC), ... of alkali {harm la 
taiaru, sharp, not round), f mana of lime of the sea, (some) sandi 
kalitu (one text adds i shekel washed saltpetre). 

G. To fnake ^uknu merku (moulded blue glass). 

I mana of ter situ damku {^ic) (fine blue copper frit), f mana of 
crushed sirsa (see CC), f mana of sand, 5 kisal of lime. 

H. To make ^uknu me\rku\ (moulded blue glass). 

I mana of ter situ (blue copper frit), 3 mana of tarabanu sadda (scraped 
carbonate of soda (?)), 10 kisal of sirsu . . . ( ), 5 kkal of lime of the 

sea of sandi (litharge), 2 kisal oi saltpetre, 3 shekels of ^^i^-arsenic, 
5 kisal of male red alum, 6 kisal oi /^ra-arsenic, 6 shekels of styrax. 

I. {Note about the furnace.) 

J. To make ^uknu \merku (?)] (moulded blue glass?). 

3 mana of tersitu (blue copper frit), 8 mana of zukd-ghss^ if mana of 
^[sa-da^a (quartz?), 12 kisal of saltpetre. 

K. To make ^uknu merku . . . (moulded blue glass). 

I mana of tersitu (blue copper frit), 2 mana of sadd (quartz (?)). 

L. To make ^uknu \merku (?)] (moulded blue glass ?). 

I mana of tersituifilm copper frit), if mana of sadd (quartz (?)). 

M. To make ^uknu sd\mti\ (red or red-purple glass). 

I mana of tersitu (here red copper frit),^ if mana of 5?>;x^-glass, 
f mana of sand. 

^ This must here be made from red copper oxide, and not, as in the previous 
case, from the black copper oxide, since the method for making this form of 
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N.+O. To make the tersitu {red copper frit) for the above {with siparru 
arhu ^scaled copper^). 

10 mana of ahusu-^zzt, 10 mana of «[sand?], adding 3 mana of 
arhu ‘scaled copper’.^ 

P. To make sirsu natku {smelting (?) glass). 

5 mana of salicornia-alkaii ash, 4 mana of sand, (some) male saltpetre, 
5 shekels of lime. 

Q. To make sipru {sapphire). 

1 mana of tersitu of ^iiknu (blue copper frit), i mana of sirsu glass.^ 
(R, is mutilated.) 

S. To make green crystal. 

(Thou shalt melt the same as the preceding?) with ^AS.GE^.GE^- 
arsenic, followed by i mana Qi^ba-as{}) . . i kisal of washed saltpetre, 
washings of tusku (spodos), i kisal of lime, i kisal of alkali. 

T. To make dusu {crystal). 

20 mana of sand, i talent (60 mana) of salicornia-alkaii, 2 mana of 
saltpetre, 10 shekels of lime, i mana of tuskH (spodos), 6 shekels of 
lulu (pompholyx). 

U. To make [yellow (?) glass]. 

I mana of 2'wM-glass, 15 kisal of [alkali (?)], 10 kisal of antimony (?). 

V. To make opaque (?) red{-glass). 

1 mana of clear ^zm^-glass, 1 5 kisal of tusku (spodos). 

W. To make opaque (?) marble {alabaster). 

I mana of clear ^/z^i^-glass, 10 kisal of tusku (spodos). 

X and Y. {Uncertain purpose). 

Z. {Lost). 

AA. To make ^sdndu marhasitu {safidaresos^ aventurme). 

. . . mana of . . . saddd (?), 10 mana of ahussa-ixit^ . . . mana of 
unwashed saltpetre, mana of damatu-dx^^mc. 

WB. {A repetition of T.) 

GC. To make sirsu-glass. 

20 mana of sand, i talent (60 mana) of salicornia-alkaii, if mana of 
saltpetre, f mana of lime. 

DD. To make [ba]hre (?) {red corals Le. the Purple of Cassius). 

I mana of 2f«M-glass, 16 kisal of (spodos), 10 kisal of aba . , 

(antimony(?) ), ... of saltpetre, kisal of go[ld]. ... 

'EE.-ll. {Miitilated or ujicertain.) 

KK. Uncertain. 

tersitu follows in Sect N., and, as Mr. Searle was so good as to write and point 
out to me, there is otherwise no red colouring agent unless special sand were 
used, or unless the sirsu glass were coloured*. 

^ Note the difference in the two parts of this text, siparru arjiu and ertl arbu^ 
for no apparent reason. This and other details suggest a composite text. 

^ There is, however, a curious reference to '^§ipru sa siparri arbi sa dulli in the 
last line of the receipt. 
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2 mana of mBkku--mmtmV- ... (?), | mana of sand, f mana of . . 

I kisal, 22| grains of . . i kisal, 22| grains of ka-{al-gu-gd\ {rubrica, red 
ochre). LL. To make rouge (?). 

. . , Qf\U\alguga{rubrica)^ i shekel of tra[gacant}i\, 

MM. To make Urdu Q) {sard {})), 

. . . sarsera (red substance). ... 

A note on Esmaru ‘enamel^, glaze. 

The word comes into Assyria in the third quarter of the seventh 
century, when Ashurbanipal refers to it as eUnaru ibbu, ‘bright esmariT^ 
from former kings of Elam. In Persian times its Elamitic (Susian) form 
is ismalu^ it being made during Darius’ period by Sardians and Egyp- 
tians (Scheil, MMAP. xxi, 1929, 33). The proof of its meaning lies in 
Nebuchadnezzar’s description of agur eUnarS (i R. 54, iii, 56) ‘burnt 
bricks of eUnarS^ with which he adorned the Temple-way in Borsippa, 
as contrasted with his agurri ^uknu ellitim ‘burnt brick of shining glaze’ 
vi, 4: cf, i. i?. 51, i, 25) for Babylon. Pinches was right in comparing 
‘enamel’, emails (S. A. Smith, Asurh. ii, 70-1). Skeat {Etym. Dict.^ 566), 
defines ‘enamel’ as a doublet of ‘smelt’, with a base ‘smalt’, to become 
oily, for smart (Aryan smard ) ‘formed as an extension from smar^ 
grease’, with which /xeASo/xat, to become liquid, is comparable. The 
Assyrian word thus comes very close to the Aryan form. It has nothing 
to do with the Heb. hasmal, which is elmesu. Smalt, properly, is ‘an 
artificial preparation of the nature of glass coloured by a cobalt com- 
pound’ (J!EM/. 218). 

Nabonidus made two /^§mM-monsters of esmaru (v R. 64, ii, 16), and 
a contract during his reign {Nhn. 241) begins (i) siparru musahMnu 
(2) aUnaru sa ina pan ^^'^Nabu-ahSt>^ ^ukin apiTm sa ^Apld u ”^^^^Nabu- 
ahSt^^-ukin ana BiUZupuhrS (?)^^ iddinu (a copper cauldron enamelled 
dedicated to the ‘House of Zupuhre (?)-cedars’). What this enamelled 
cauldron actually is is, of course, uncertain. 

* "me- . , restored from an additional fragment of another section, giving 
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The Babylonian Glass-text^ published by Mr. C. J. Gadd and 
myself in Iraq^ 1936, iii, 87, contains the following : 

[a) A glaze called Eru ahari^ ‘lead copper’: 

I mana ^y^/M-glass {a^-ha^-an zu-ka{k) 4 ) 

10 shekels lead {a<^-ba^-ram) 

15 shekels copper (C/jRUDC/) 

I (shekel) saltpetre (AN.NE) 

I (shekel) lime (ZALAG-ram) 

{b) A glaze called Eru Aggaditu ‘Akkadian copper’ : 

I ma.n2L zuku-ghss {a^-ba^-^an zu-ka{kyi) 

1 (mana) (= 10 shekels) lead {a-bd -ra) 

14 (shekels) copper (U'jRiTDU') 

2 shekels lime (ZALAG-ram) 

I shekel saltpetre {AN.NE) 

{c) The formation of a green clay ‘body’ for a pot, by steeping the 
clay in copper and vinegar for three days. 

{d) The triturating and melting together of equal parts of glazes {d) 
and ( 5 ), and adding to i mana of this melt these additional substances: 

1 1 shekels J2fe^^z/-glass {aban zu-ka{k) 4 ) 

7I grains {SE) saltpetre (AN.NE) 

7I grains (SE) copper (URUDU) 

7I grains (*§£■) lead (i 4 .B^i?) 
which is all to be triturated, melted, and cooled. 

(e) The placation of the spirit of a ‘dead man’. 

(/) The dipping of the pot in the glaze, followed by the firing. 

(g) A repetition of the firing. 

(h) A fresh ‘melt’ (either after the glaze has turned from ‘copper 
clay’ (JM. URUDU) to ‘copper gum’ {A-DAN URUDU), or, in 
order to make it so), added to (?) the glaze (on the pot?): 

I mana 2 shekels ^rwM-glass {a^-ha^-an zU’'ka{K) 4 ) 

15 grains {SE) copper (URUDU) 

15 grains (SE) lead (vI. BAR {GVG)) 

15 grains \SE) saltpetre (AN.NE) 

No lime (ZALAG-ram) 

(i) In order to preserve the glaze for future use, store it in an old 
wineskin. 

^ Dated in the reign of Gulkishar (seventeenth century B.c.) 
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T* (a tablet from Nineveh ?), Schileico, ZA, 1914, 291. 
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K. i4o« (CT. xiv, 31): cf. K. 4588 {ib. 32), and Meissner, MVAG., 1904, 31, and Beitr. ii, 35. The latter 
;ains a quotation from a tablet also copied by Herr Pick, which Herr Professor Ehelolf has been so good as 
How me to quote, a permission which I gratefully acknowledge. This latter tablet belongs to the senes 
J.AN.NA = ^maltakal. 
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A.Neri ed. C. Merrett, The Art of Glass, 1662. 

NH, Pliny, Natural History (ed. Bostock). 

Nin(eveh). By A. H. Layard. 

Nin, (and) Bab. A. H. Layard, Nineveh and Babylon. 

NK. S.'LeLTigdoii, Neubahylonische Konigsinschriften. 

NR. A. H. Layard, Nineveh and its Remains. 

NRV. M. San Nico!6 and Ungnad, Neuhab. Rechts- u. Verwaltungs-* 

urkunden. 

ODAC, J. R. Partington, Origins and Development of Applied Chemistry. 
OLE. Orientalistische Liter aturzeitung, 

OT. Old Testament. 

O TC. R. Campbell Thompson, On the Chemistry of the Ancient Assyrians, 

P. P. W. Squire’s Co^npanion to the British Pharmacopoeia, i8th ed. 

PBS. Publications of the Babylonian Section of the Univ, of Pennsylvania 

(vol. xii, i, vii is ‘G’ on p. 209). 

PC. The Penny Cyclopaedia. 

PE, R. Campbell Thompson, The Prisms ofEsarhaddon and Ashurbani^ 

pal. 

Pellatt Apsley Pellatt, Curiosities of Glass Making, 

PRSM, Proceedings of the Royal Society of Medicine. 

PS. E. W. Streeter, Precious Stones and Gems, 5th ed. 

PS BA. Proceedings of the Society of Biblical Archaeology. 

PSG. C.NI .'King, Precious Stones and Gems, 

PST. R. Payne Smith, Thesaurus Syriacus. 

R, H. C. Rawlinson, The Cuneiform Inscriptions of Western Asia, 

vols. i-v. 

RA, Revue dlAssyriologie. 

Re-exd. ‘Re-examined’, generally referring to a collation of the original 

tablet. 

Rit. Acc. F. Thureau-Dangin, Rituels Accadiens, 

RTC. F. Thureau-Dangin, Recueil de tablettes chaldeennes, 

RUL. K. 'M., Grice, Records from Ur and Larsa, 

Rutley See EM. 

SAI. B. Meissner, Seltene Assyrische Ideogramme, 

SBH, G. A.Kthn&t, Sum,-bab, Hymnen. 

SC. W. Hayes Ward, Seal Cylinders of Western Asia. 

SEC. J. M, Stillman, The Story of Early Chemistry, 

Senn(acherib) (ed. Luckenbill; see 
Shalm(aneser). 

SLT. E. Chiera, Sumerian Lexical Texts, 

SM, E. A. W. Budge, Syriac Medicine. 

SMR, T. H. Holland, Sketch of the Mineral Resources of India. 

Streck M. Streck, Assurbanipal. 

J- A. Knudtzon, Die EUAmarna Tafeln (Vorderasiatische Biblio- 
thek). 
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■ TPJTT Tiglath-Pileser III. 

Tr(avels). W. Ainsworth, Travels and Researches in Asia Minot. 

TSBA. Transactions of the Society of Biblical Archaeology. 

TTC. G. ContQTim^ Trente tablettes cappadociennes. 

F. Thureau-Dangin, Tablettes d^Uruk. 

TUrk* G. Reisner, Tempelurkunden am Telloh. 

UE. L. Woolley, Ur Excavations. 

UMBS. University Museum of Pennsylvania^ Bab, Section, 

fink, unknown. 

UP, G. A. Barton (UMBS. ix, i), Sumerian Business and Administra- 

tive Documents, 

■VK, 'Willmm Bhindf A History of the Vegetable Kingdom. 

WM, L. J. Spencer, The World* s Minerals. 

YDS. Yale 'Oriental Series. 

YT, W. W. Smyth, A Year with the Turks. 

ZA, Zdtschrift filr Assyriologie, 

ZDMG. Zeitschrift der Deutschen Morgenldnd. Gesellschaft. 

ZK, Zeitschrift fur Keilschriftforschung. 

(Reference is made to my unpublished copies of a few Kouyunjik Tablets in 
the British Museum.) 
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abolite (?)., 96* 
acids, XX : on rocks, 141 • 
agalmatollte, 182. 
agate, xliv, 93, 143. 
alabaster, 146: in Egypt, Derbyshire, 
14a : ' '‘opaque alabaster’ (a glass), 

148, .IPS* 

dga, 31. 

alkali, xxi, xxvii, xxix, i, 7> 7^, I94> 

195 - 

allium cepa, 55: — porrnm^ 55. 
alum, 34 ff., xxxiii, i, 88, 91 ff.: black, 
34, 33 (of the mountains, 35): 
fibrous, 92 : of yatti, 34: male red, 
xxix, 194: plume, 92, xxxvii: Roch, 
176: saccharine, 178: stony, 36: 
sulphate, 91 : white, 34, 33 (of the 
mountains, 35): in glass, 152. 
alum-stone, alunite, 176. 
alumina, xxii. 
aluminium, oxide, xxii. 
Amazon-stone, 178, 155. 
amber, 166: oil of — 189. 
amethyst, 167 flF., xxi, xlvi. 
ammonia, 6 if.: acetate, 27: chloride, 
23 if., 27: nitrate, i, ii : ammoniacal 
salt, 4. 

analysis, of bronze, 67: copper, 65: 
eye-paint, 50: Egyptian glass, xxx, 
152: normal glass, 16: silver, 62. 
antimony, 1 1 5 if . , 195 (native 51): 
needles, 120, xxxiiif., 50, 116: 
sulphide, 8, 50, 116: antim. tart,^ 8: 
oxide, xxxiv. 

‘Anu, stone of, 170. 
apophyliite, 184. 
aqua forth f xxxiii if. 
aqua regia^ xxxi if., 59. 
aragonite, 142 if. 

Aramaic, xlvii. 

‘Armenia, earth of’, 45. 

Armenian borax, 4. 

Armenian salt, 4. 


arsenic, 45, xxix, 194 if.: native, 48, 
XX, 51, 54: arsenious acid, xx, xxx, 
xxxiv, 54 if.: arsenious oxide, xxi: 
orpiment, 45, 19, 1 15 : realgar, 45 if., 
1 15: arsenical pyrites, 56, 85. 
asafoetidcy 55 if., xlvi. 
astrological texts, xv. 
aventurine, 100, 88, 195. 
azurite, 129, 131, 182. 

‘bag, stone of the’, ‘A’ 6. 
bank, 19. 

‘bank of the river’ (sulphur, &c.), 38: 
‘bank of the Euphrates’ = yellow 
sulphur, 38: ‘bank of the Tigris’ = 
black sulphur, 38. 
barber’s stone, 189. 
basalt, 158, 162. 

‘batch’ (flint glass), 73. 
beads, xi. 
beech-ash, 78. 
belemnite, 109, 112, i86(?). 
bell, 64. 

Belus, gem of, xl, 174, 179* 
beryl, Ixiv ff., 174. 
be2oar-stone(?), 187. 
bird’s-eye stone, 169. 
birth-drug, 105. 
bitterness, stone of, 183. 
bitter-spar, 183. 

bitumen, 41, xxxix, 28, 38 : dry — , 41. 
black, 19 if.: opposed to red, 94: to 
white, xxxix, 42, 149* 

‘black lead’, 118. 
blood, stone of, i, 5: cf. 83. 
blue, the colour of the mountains, 
xxxvii if., 129: in contrast to white, 
xxxix, 164. 
blue stones, 129. 

‘borak’, 149. 

borax, i, xxxiv, 4: for bread, 14, i: 
frothy (?), 15 : of the goldsmith, 15: 
of the willow (.?), 15. 


^ References to occurrences of words in the vocabularies (‘A’ to ‘Y’, pp. 200— 
28) are omitted in this index if they have already been included on the page 
first Quoted, If the reference is to a mineral which is discussed at length, the 
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boric acid, xxi. 
botany, Assyrian, xvi. 
botryoidal haematites, 105 ff. 
bow-drill, xxi, 168. 
brass, 71, 63. 

^Brazilian carnelian’, xliv, 93. 
breccia, 193, 147, 
bronze, 66, xix. 
bubbles in glass, xxvii, xxix. 

cadmia, see zinc. 

calc-spar, xxi 

calcareous eartli, 44. 

calcinings (four, and seven), 160. 

calcite, 143: green, 154. 

calculus (?), 1 71. 

calx, 181. 

cannabis y xvii 

cantharides, 49. 

Cappadocian salt, 4. 
carnelian, xxxviii, xliv, 123. 
castor oil, xiii. 
cat*s-eye, xliv. 
cement, 149, 15 1. 
ceruse, see lead, white, 
cerussite, 139. 

chalcedony, 142, xliv, 145, 171. 
chalk, 142, 146 (?), 150 (?), xxi: 

pounded, 180. 
chameleon, 169. 
charcoal, xix, xxviii. 
chert, green, 155. 
cimolite, 23. 

cinnabar, 29, xx, xxxvii, xxxviii, 24. 
clay, 20: green clay body V xxiii, 
xxxviii, 197: mixed with straw, 18: 
mixed with chopped straw, 118. 
clepsydra, xlvi. 
coal, xxxvi, 89. 

cobalt, 9 5 : bloom, 96 : earthy, 96 : 
glance, 96 : pyrites, 96 : cobaltic 
manganese, 96. 
coins, 62 ff., xxi, xlvii. 
colours contrasted, xxxix black, 
blue, red, white) : different, xxxviii. 
confusion of and ^usiiy 163. 
copper, 63 ff., xix, 197: as payment, 
63: Akkadian, 197: analysis, 65: 
carbonate, 70, 132, 155: ‘clay', 197: 
crusts, 73: Cyprian, 76: dust, 63, 
XX ff., 73, 79, 166 (powder): flower, 
69, 74 (impure cuprous oxide, CS. 
16): gum, 63, 70, 197: ingot (?), 63: 


oxide, 67, XX ff., xxix, 63, 131, 152, 
(red) 194, (black) 50, 194: pyrites, 
96, 100 ff.: roast, 63, 79: scale, 47, 
63, 69, 97 f 195: sulphate (blue 
vitriol), 98, xliv, 62, 88, 91, 95, 113, 
13 1 : verdigris, 71, xx, xxiii, 49, 63, 
136, 197: green verditer, 155: 

washed, 63, 70, xx: white, 77: 
represents Ea, xxxix. 
coral, red, 1 72, xxxi : white ( ?), 165 ff . 
xxi, 174. 

corundum, 167, 52, 133, 143. 
crab shell, 27. 

crystal, 175: green, xxxi, 73, 195; 
quartz, 175: crystal +marcasite, 
100: ‘crystal' glass, xxi ff.: coloured, 
xliv. 

cube ore, 84. 
cucumber seeds, 163. 
cudbear, 34. 

cuneiform, duration of, xvi, xlv, xlvii, 
xlviii. 

date-stone, 186: — mill, xliii. 
datholite, 105. 

deities associated with chemicals, 
xxxix. 

deoxidation by charcoal, xix. 
deposit, 20. 
diallage, 62. 
diamond, xlv, 143, 168, 
diorite, 163, 158. 

‘divine com', 164. 
dolerite, 163. 
dolomite, 96, 158. 

drill, see bow-drill : head of drill, 
168. 

drum, 34. 

‘drum-stone’, 189. 

dung, for sal ammoniac^ xx, 13: ‘dung 
of the river’, 28, 41 ; ‘dung of divine 
bull’, 189. 
dust, 17. 

dye, dyeing (cloth, stones), xlii, xlivff., 
7, loff., 31, 33 ff., 84, 92 ff., 161: 
teeth (staining) ,116. 

earth, red, 33 : eaten, 32. 
effervescence of minerals, 140, xx. 
efflorescence of soil, 6, xx. 

‘egg-stone’, xl. 
electrum, 60, 76. 

embryos in glass-making, xvi, xxiii ff.. 
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enier^ld, i74- 
emery, 167 , xxi, S2, 133- 
enamel, 196: opaque, 73- 
Epsom salts. 13- 

^Erech, great vitriol of , cobalt (!'), 95* 
eye-agates, xL 
eye-paint, analysis, 50. 

^ eyes' in furnace, xxv; eye-stones 
/(ss beads), xL 

face-colour, 32,. 4^, S2'. 

.'.faience, xx.i. 

feldspar, ' 142, 163: green, 154^.: 

'■ feldspatho-pyroxenic rock, 164, 
fire, xix. 

*fire-stone’, 88. 

f!esli-colou.r, ^ 

flint, xxi, 79: and steel, 125, 'xix: flint 
glass, xxi. 
fly-powder, 56. 

■ *fox flesh* glne)» 

frit,'.xxii.. 

frog in ^FES^ stone, 106. 

fuel, xxvi. ^ ^ 00 

fuming sulphuric acid, xxxiii., o5. 

100, 132. 

furnace described, xxiv ff., 194* 
Fusolinkalk, 164. 


graphite, 119. 

green, xxxviii: in magic, xL 
green stones, 154. 
grey, as colour, 19. 
gum- Arabic, xxviii. 
gun-metai, xix, 77. 
gypsum, 43, 146 ff., xxxix, 19, 381 ^ ^3 ; 
— mill, 44, 145, 161. 

haematite, see iron oxide, 
hail, xxxvi, 113. 
hair from lion's skin, 42. 
half-mana stone, ‘A* 9. 
hardness, scale, 143, xx. 

‘hate-stone*, 188. 
hemp, see cannabis, 
henbane, 173. 

High Priest's breastplate, 93. 
hornblende, 163. 
hyoscyamus niger^ L., 173. 


galena as eye-paint, 50. 
galls, 34, 48, 9^* 
gall-stone, 183. 
garnet (?), ^64* matrix containing 

it(?), iSB. 

‘gazelle'-stone, 187. 
gem-cutting, 168. . 

glass, xxi, 4, i75> 194 analysis, 16, 
152: Bohemian, xxx, loi: coloured, 
194 ff.: crown, xxx: Kassite, 96: 
sandiver, 176: ‘spread', xxx: vial, 
.xxx: .see glaze. 

glaze, xxvii, 132, 196: blue, xxviii, 67, 
129, 132: red-purple, xxviii: ruby, 
xxxiv: see glass, 
glue, 18. 

gnomon, xlvi. 

gold, 58, xxxviii, xlv, 19s: (sass“). ot- 
leaf, 59: red, 59: solder, 71: tarnish 
71: veilow, 59- rn glsss, xxxi. 
represents h^EN.ME.SAR.RA, 
xxxix: see Purple of Cassius 


ice (?), 176. 

iron, 8o% xix: male and female, 85: 
beads, 80: filings (powder), xxi, 81, 
86, loi, 166: magnetic (lodestone), 
81 ff., xxi, 50: meteoric, 80 : ore, 96, 
113: oxide, 81 ff., xxiii, i9» 33r^97> 
loi, 152: sulphate (green vitriol), 
89 ff., XX, xxxii ff., xliv, 95 : pyrites, 
88, 93, loi : colcothar, 91, xx, xxxiii, 
97: sulphide, iii, xxvi: yellow (or 
green) mineral of iron oxide + 
marbaSi , loi: white vitriol, xxxvii: 
yellow copperas, 113* 3. pen of iron, 

119. . j 

‘It has appeared’ (the midwife s word 
for the appearance of a babe?), 108. 
ivory, 163. 

jasper, 170: green, ISS* J^ed, 17 1: rose, 
.-171. 


ladle (?), xxvii. 

lapis, 129 ff.: xxiff.: speckled, 134* 
lava, 158, xlii, 162, 189. 
lead, 1 16, 197: alloy, 60: galena, 62, 
1 17: in glass, xxxii, 152, 197: wash- 
ing 1 16: arseniate, 62: carbonate 
(ceruse, white lead),^ i35 
50, 62: red lead, minium, I35ff*» 
XX ff.: oxide, litharge, 137, xxiff., 


See Wainwright, fsToDAC. 21 
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lead (cowt). 

xxix ff., xxxviii, 194: sugar of lead, 

3 1 : a hand made of lead, 1 1 8 : a tube 
of lead, 1 18. 
leather, 98. 
leaven, 2o ff, 
leek, 55. 
lepidolite, 178, 
leprosy of the wall, 8. 
lichen, 34. 

lime, 1 50, xxi ff*, 146, 194 ff. : in glass, 
xxi, xxxff., 152, 194 ff.: white, 142: 
borate, 105 : of the sea, xxix, xxxv, 
194: oxalate, 176: kilns, 151. 
limestone, 158 ff,, xxi ; yellowish, 159: 

blue, 193. 
limonite, 82, 10 1. 
love-stone*, 188. 
lye, I4ff. 

madder, 31. 

magnesia, xxii, 5: silicate, 32. 
magnesite, 117, 142, 127. 
magnet, see iron, 
magnetite, 82. 
malachite, 154 ff., 50, 157. 
male and female minerals, xxxvi. 
mandrake, xvii. 

manganese, oxide, xxii, 20: dioxide, 
xxi, 

manna, xliii, 

marble (H == 3,75, Beck, Arch. 1927, 
S3), 146, xxi, 158, 193 : Mosul, 148: 
green, 154: white, 142, I45» 

163: coloured (?), 193: opaque (?), 
148,195. 

marcasite, 100, xxxiii, 88: seven kinds, 

lOI. 

medical texts, xv ff. 

‘melt*, xxvii, xxxvi. 
melting pot, xxviii. 
mercury, 24, xx, xxxvii, 29. 
meteorite, 112. 
mica-schist, 178, 185. 
mills, xliiff.: of ^ AD. BAR, 16 1: of 
gypsum, see gypsum, 
millstone, xliii. 

minerals, total number, xxxvi, 
mispickel, 56, 85. 
mongoose, 108. 

mortar, 18, 149 {see pestle, xliii). 
mould, xxvii. 

mniilded hliift crlaRs. vyiV fF.. 


‘moimtain stone’, 82. 
muriatic acid, xxxiv. 

natron, xxxi, 4, 15: lakes, xxxi. 
nickel, sulphide, 96. 
nitre {see saltpetre), of Armenia, 4: of 
Egypt, 6. 
nitric acid, xxxiv. 

Nordhausen oil of vitriol, 102 {see 
sulphuric acid), 
nutshell {?), 177. 

ochre, iron, 31 ff., Si: black, 81: 
brown, 50: red, 31, xx, xxxviii, 81, 
196: white, 81: yellow, 31 ff., xx, 
XX, 81, 265. 
oil, 78. 

oil-stone, Turkey, 185. 
omen-texts, xv ff. 
onion, 55, 180, 
onyx, xl, xliv, 133. 
opium, xiii, xvii, xxxviii, 52. 
orichalcum, 67, 60, 77, 265. 
os uteri, 185. 
ostrich egg-shell, 27. 

parchment, 189 ff, 

pearl, 53, 172, 184 (?). 

pearlash, xxviii, xxx. 

pen of reed, 191 : ‘pen-stone’, 189. 

pestle, xliii: for lapis, 13 1. 

petroleum, 43. 

Phrygian stone, 31. 
plants in the Assyrian Herbal, total 
number, xxxvi. 
plaster, 146 ff.: boiled, 150. 
plumbago, 118. 
polverine, xxviii, 
pomegranate, 27, 164, 185. 
‘poppy-fruit’, 173. 
porcupine, 170. 

potash, nitrate, 17, xxxff., 8, ii, 54 
(see alkali). 
potter’s dross, 25, 

‘powder of engraving’, 1 19. 
pregnant stone, 104. 
pumice, 189, 158, 162, 168, 191. 
puns in Assyrian, xii, 52, 87, 105, 
I92(?). 

purple of Cassius, xxxi ff., 59, 73, 172, 
I95‘ 

pus, 18, 32. 

pyrites {see iron and copper), 88 ff., 

YlY- YVYlil flF TAn TTO 
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quartz, :.xxi,;x.w«* xsxi., xxxiv,'i94(?)* 


iragstoiie,^i 85 . 

. raJiC, ■ 

red clay, 19: red earth, 19: red paste, 

'■ 19: 'Opaque (?) red, 148, '^95-^red 

' ■■ stone, iS't : red substance, 196: red 
^ "■ worm*, 'I X : red, a,s opposed 'to black, 

■ '■ ■ 94: to white, xxxix: typical of blood, 

■' xxxLx,.; different shades, • xxxviii. 
‘right-eye stone’, 169. 

: river, drugs from 'the, 38. 

' ‘Eiver of Tamiiiiiz , 93 
rocceila, 3X- 

'■ rolier(-bird), xviii. 

'"'.rose,. 179* ^ T ^ 

rose-stone, rose-coloured quartz, 178. 
ff., xxxviii. 

rouge, 32, X' 9 d (>*')• . ■ 

Royal Library at Nmeveh, contents, 

xiv ff .. 

rubbing stone, 189. 
fuMatinctonm, $1* 
ruby, 172* 


, 186. 


safBor, 96 ,ff. 

safflower, 31. ... 

sal ammoniac^ 23 ff., xx, xxxiu, 1,12 it., 


14. 


sal gemma f 5, x, 3* red, 5» 
salicomia^ 15* 
sal mtiraley ii, 8, xo. 
salsola kalif 1 S> 

salt, I, 3, xxxiii: clear, 5 : efflorescence, 
12, XX, II male, 5* rock, 1x3* Anda- 
rani, Cappadocian, 5: Indian, 4: 
of Lahore, 6: red, of Media 5: 
mountain, 4 ff . i of Narga, $ : of the 
river, 3: Spanish, 4= salt-works, 
xlvii. ^ 

saltpetre, nitrate of potash, 6, 8, xx tt., 
xidxff., I, IS, I9S, 197: in gias®, 7 
ff.: male, 195= washed, 7, I9S: 

. washed, 7, 195- 

sand, xxi, xxvii, xxviii, xxxi, 30, iS*. 
i94ff. 

sandarach, 49> X37* 
sandstone, xliii, 185, 192. 
sapphire, 129 ff. X33ff.» 

xxxi, 143, 168, 195: ‘goWen ®aP' 
phire*, 143. 
sard(?), 19. 
sardonyx, 146. 


scale (see copper), 74- 
scale of hardness, 133. 
scorpion-stone, 176. 

‘scrapings, sublimate of’, 25. 

‘scratching stone’, 133. 
scythe-stone, 185. 
sea, deposit, 20. 
sea weed (?), 3X. 
seal-cutting stone, 133. 
seals, principal stones for, 82. 
serpentine, 154, 62. 
sesame-mill, xliii. 

‘sexual part of she-ass stone’, 109. 
shekel, xxi. 
shells blackened, 99. 
silica, xxi ff., xxx ff., 36. 
silver, 61 : mines, 29 : nitrate, 8, 49, 54* 
represents ^^GALy xxxix. 
skins for rafts, 176. 
skull, LA of human being, 28. 
slang, 61. 
slaty rock, 177 ff* 
slide (?), xxvii. 
sling stone, xiii, ixi, ii3> 

‘small stone’, *A’ 7» ^* 
smalt, 96, 196. 
smaltite (?), 96* 

‘snakes’ of asphalt, 42* 
soap, 78, 162. 
soapstone, 23. 
soda, xxiff., 10 ff., xxx, 

194. 

soot, 20 ff., 12, 19. 

Spices, xxiii, xliii. ^ . 

spindle-stone, 186: spindle of CelttSy 

168. ; , ■ 

‘spittle of the river’ (yellow sulphur), 
40, 38: ‘spittle of the sea’, 41- 

spoons (?), xxvii. 
stater, xlvii, 63. 

steatite, green, IS4^ ^^rth, ^ten, 32. 
stibnite {see antimony), St> ff* 
stilt (?), xxvii. 

stone, ahnui cut—, TAG.(jrJi^, 
xli: stained, Aiy(see dyeing), 
strass, xxi. 
stucco, 149*^ 
styrax, xxvii, xxix, 194* 
sublimate, 23, xx. 

sulphur, 38 ff.. xiii, .115: flowers, 13. 

match, xix, 39 • mines, 39 . soap, 39 • 
trioxide, xxii. 

sulphuric acid, xxxii ff., xx, 102. 


I, 6ff., i4» 
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symbolism of brass-founder’s furnace, 
xxvi, 75. , 

synonyms, alchemists’, xiii. 

talc, 178. 
tanning, 34. 
tarso, xxviii. 
tartar, xxxiv, 23. 
thunderbolt, xxvi, in. 
tin, 1 16, xxxii ff., 66. 
topaz, xliv. 
tourmaline, 166. 
tragacanth, 32, 42, 196. 
tray(?), xxvii. 
trona, xxi, xxix ff, 

'truth, stone of’, ‘A’ 5. 
tufa, xliii. 

turquoise, 129 ff., xxii, 156. 
tutty, see zinc. 

'Ubase, earth of’, 150. 
ultramarine, 129 ff. 
urine, 14,49. 

vault, 74. 

vinegar, xx, 14 1, 197. 


vitriol iron, copper), 91 : cobblers’ 
91 (see atramentum sutoriim)i of 
Erech, 95 : of Iraq, 95 : Roman, 1 1 3 : 
oil of, xxxii ff. 

vocabularies, Assyrian, xiv ff. 
volcanic rocks, xiii, 1 13. 

washing of minerals, xx, and see As- 
syrian mesatf mesu, 
w^hetstone, 184. 

white, in contrast to black, xxxix, 42, 
149: to red, xxxix: to blue, xxxix' 
164: for the moon, 143: stone, 158. 
wineskin, 197. 

Withania somnifera^ L., 173. 
wool, blue, 132. 

yeast, 20 ff. 
yellow, xxxviii. 

zaffre {see cobalt), 96 ff. 

Zarawandi, 15. 

zinc (cadmia, calamine, tutty: see 
spodos), 71, XX, 28, 77, 91, 195: 
washed, 73 ff.: Indian, 49. 
zircon^ xliv. 

zizyphus spina Ckristi, xvii, 109, 112. 
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Abi-esub, xL 
Abiyate, 248. 

Abu Ishak, 130. 

Adad-nirari I, 150, 158: — III, 192. 
Adda-BaBu, 65. 

Agatharchides, 58. 

Agum, loi, 109, 138, 144, 154, 182, 183. 
Akbaru, III. 

Alexander, xlvi, 63. 

Alexander Trallianus, 87. 
Amat-Ninlil, 135. 

Amenophis IV, 172, 175, et saepe. 
Anaximander, xlvi. 

Antiochus Soter, xlvii: — III, 63. 
Ardi-B 61 ti, xlvii. 

Aristeas, xlvii. 

Arsiyanis, 191. 

Ashurbanipal, passim. 

Ashuma5irpal, 83, 139, 146, 159, 193. 
Ashur-ubaliit, 132, 158. 

B 61 -usatum, 51. 


Bur-Sin, 46. 

Cassius, xxxii. 

Darius, xlvii, 196. 

Datin-Ninni, 135. 

Democritus, 174. 

Diogenes, xlvii, 

Dioscorides, 

Entemena, 62. 

Erasistratus, 171. 

Esarhaddon, xxiv, xlvi, 60, 83, 87, 134, 
H 7 > I 59 » et saepe. 

Etana, 105, 

Evagrius,'xxiv. 

Galen, xlviii, 

Gudea, xix, 42, 65, 140, 147, 163, 184. 
Gulkishar, xxiii. 

Gyges, xlvi. 


HannibaL 141. 


PERSONAL .HMIES 

Hezekiah, so, 

Hipparchus, xlviii. 


lamani, sec Yamani 
lata', 134- 
Ibi-Sin, 59. 

Idadu-Susinak, 15S. 

Ikunum, 172. 

Kidenas, xlviii, 

Kidinnii, xlviii. 

Liballit(r)-!^lardiik, xxiii. 

IManishtushu, 62. 

Menas, xxiv. 

Merodach-baladan, 30. 

Mohammed ben iVlansur, 130. 

Nabonidus, 60, 131, 147, 171, 296* 
Nabopolassar, xlii, 192. 

Naburianos, xlviii, 

Kabu-rimanni, xlviii. 

Kanariis, 138. 

Nazi-Maruttash, 46. 

Nebuchadnezzar, xl, 59, 196, cf smpe. 
Nergal-eresh, 192. 

Nicolaus of Damascus, 138. 

Nfir* . . , xxiv. 

Olympiodorus, 56. 

Pliny, passim. 

Posidonius, xlviii. 
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Samsu-iiuna, 183. 

SargOR, passim. 

Seleucids, xlvi. 

Seieucus Nicator, xlvii. 

Sennacherib, passim. 

Shalmaneser I, 80. 

Shalmaneser III, 62, 146. 
Shamshi-Adad I, 139. 

Shamshi-Adad V, 50, 115. 

Shapor, 149. 

Shulgi, 59, 61, 100, 175. 

Strabo, xlvii. 

Sudines, xlviii, 

Sumu-abi, 65. 

Thales, xlvi. 

Tiglath-Pileser I, 88, 119, 177. 
Tiglath-Pileser III, 30, 60, 119, 149. 
Tukulti-Ninurta II, 43, 50, 61. 
Tushratta, 58, 139, 140, 144, 147, 156, 
171, 172, 175, et saepe. 

Ur-Lama, 77. 

Urzana, 182. 

U§§ur-an-lVlarduk, xxiii. 

Uzua, 180. 

Xenophon, xliii. 

Xerxes, 49, 78. 

Yamani, xlvi. 

Zachalias of Babylon, 86. 

. . , -daiSni, xxiv. 


INDEX HI 


PLACE 

Abakaina, 130. 

Abu Shahrain, xix, xxii. 

Adumatu, 134. 

Africa, 105. 

Afshar, 29, 50, 115. 

Aiburshabu, 158. 

'Ain Kebrit, 40, 

Aiusias, 1 9 1. 

Akantz, 193. 

Akkaiamts., 156. 

Ala Dagh, 146. 


NAMES 

Alexandretta, 116. 

Alexandria, xlv ff., xlviii. 

*AIi Mirsai mt., 130. 

Ammanana, 146. 

Ammim, 146. 

Amurru, 147. 

Anah, 51, 149. 

Anatolia, 64, 192. 

Andardni, i. 

Andeira, 76. 

Andiabi, 191. 

mdiujiN. GUDi glossed Dapara, q.v. 


PLACE NAMES 


Apamea, xlviii. 

Arabia, xiiv ff., 58, loi, 105, iii, 113, 
154 - 

Araiu, 58. 

Arghana Ma'den, 64, 65, 95, 151. 
Arjish, 193. 

Armenia, xxxix, 58, 169, 185, 265. 
Arpachiyali, 65, 66. 

Arslan Tash, 160. 

Arzugu, 193- 
Ashur, XXV. 

Asia Minor, 45. 

Asnii, ‘S’ 33. 

Assyria, passim, 

Baarem Hills, 163. 

Babylon, xxiii, xlv, xlvi, 149, 1 51, 159, 
193 * 

Babylonia, xlv, 155. 

Badakshan, 130. 

Baghdad, 119, 150. 

Balatai, 158. 

SaduBAR.GtlN.GDN.NU, 170. 
Barimma, 39. 

BarSib mountain, 184. 

Bashika, 149. 

Basrah, xliii, 19 1. 

BSzu, 87, III. 

Belus river, 36, 

Bereketli Ma*den, 146. 

Bikni, 130. 

Birejik, 193. 

Birundummeia, 58. 

Bitlis, 162, 1 91. 

‘The Bitter (?) Land’ (the Persian 
salt-desert?), xvii. 

Bit-Zupubr6(?), 196. 

Bbrsippa, xlvii, xlviii, 196, 

Bulghar MaMen, 146. 

Bushire, 31. 

Buz, III. 

Cappadocia, 45, 59, 6z, 64, 65. 
Carchemish, 33, 192, 193. 

Carmania, 45. 

Carrhae, xxvi, 100. 

Caspian, 88. 

Caucasus, 66, 117. 

Ceylon, 134. 

Chagar Bazar, xix. 

Chalybes, 81. 

Charoki Su, 88. 

China* *7^7. tt^.* 7 *7 a. 


Cilicia, xlvi, 58, 100, 146. 

Commagene, 146. 

Constantinople, xxiii, xxiv, xlv. 
Coptos, 154. 

Crete, 31. 

Cyprus, xlvi, 64, 65, 80, 185. 

Daggata mt*, 80. 

Dagniara, 130. 

Damghan, 163. 

Dapara, 130. 

Dead Sea, 177. 

Defenneh, 174. 

Denek Madden, 62, 116. 

Diarbekr, 88, 162. 

Dilmun, 50, 53, 65, 184: ‘S’ 32. 
Diurik, 81, 88. 

Divrigi River, 174: (Divriki), 113. 
Drangiana, 66. 

Dudpis, 144. 

Dulupis, 144. 

Dumbu(gh) Dagh, 81, 174. 
Dur-Kurigalzu, 51. 

Dur-Sargon, 150. 

Duru, 177. 

Ew Anna, xlvii. 

Edessa, 176, 177. 

Edom, 134. 

E. Galgina, 165, 

Egypt, xxii, xxx, xlvi, 33, 45, 52, 58, 
60, 62, 64, 80, 106, 116, 129, 148, 
149, 150,^ 155, 156, 163, 164, 174, 
196, passim. 

Eidlebazar, 164. 

Elam, 59, 196. 

Emesa, 112. 

Ephesus, 112. 

Erech, xlvii, xlviii, 94 ff, 

Eridu, 65. 

E. Sarra, 158. 

Euphrates, 51, 112, 149, 150, 192. 
Euxine, 81. 

Ezra, xliii. 

Fostat, XXX. 

Gab6t, 58. 

GALU.RU.DA River, 42. 
Ganjabad, 116, 139. 

Gezer, 77, 

Ghasna, 130. 

Criy-ilhimfisi Crt 



PLACE NAMES 


Greek Islands, 3 1 : Greek, saepe. | 
Gutiom, 188. ' I 

Hakkaie, i55* 

Halys, 146. 

Hamairan, 36, 

Hammam *Ali, 40, 41. 

Hang-chow, 113. 

Harran, xxvi, xx.viil,, 100. 

El-Hasa, iii. 

Haunin, xHi, xliii. 

Hit, 41 ff., 5L 88, 149. 

Hormuz, 81, 88. 

Hiiz*wa, III. 

Haburata, 65. 

Habiu, ,58* 

Hatti, 34* 

Hazu, III, 113- 
Hilakki, 100. 

Hindana (Hindani), 51, 61, 146, 192. 

Ibla, 62. 

Idar, xliv. 

Ilamda, 175. 

India, xviii, xliv ff., 32, 77, 82,^ 92 ff., 
101, 116, 132, 165, 1^4, passim. 
Ionian, xlvi. 

Irak, 130. 

Iraq, 45. 

"Iff, 43. 

Jabal al-Jouf, 1 1 1 . 

Jabal al-Ma'dan, 64. 

Janli, 82. 

Jellu mts,, 193. 

Jemdet Nasr, 65. 

■ ■ Jerabis, 33. ■■ 

Jezirah, 158, 163, 164. 

Jubbnlpore, 82. 

Judi Dagh, 163, 164. 

Jiikmerk, 193. 

Juwany 81. . ■ 

Kaaba, 112. 

Kamsar, 96. 

Kani§b®, ^47* 

Kapridargila, 193. 

Kara Hissar, 93. 

Karaja Dagh, 88, 191. 

Karduniash, 1S6. 

Kanin, 41. 

Kashan, 96. 

Kashiari, 163, 19^ * 

Kashmir, 134. 
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Kassite, xH, xv, xxi, xxii, xl, 147, ISS> 

179 - 

Kasvin, 116. 

Keban Ma'den, 62, 88, 116, 119, I39» 
146. 

Kenya, xlv. 

Kerkuk, 33. 

Kerknk Baba, 29, 33, 43. 

Kerman, 130. 

Khetri, 93. 

Khorassan, 45, 66, 116. 

Khwarizm, 88. 

Kifri, 39. 

Kimash, 65. 

Kinaki, 50. 

Kir Shehr, 146. 

Kokcha Valley, 130. 

Kuh-i-Benan, 66, 116. 
Kuh-i-Surmeh, 116. 

Kummub, 146. 

Kurdistan, 45, 155. 

Kayyarah, 41, 150. 

I Latin, saepe. 

Lejah, xliii. 

Lydia, xlvi, 60. 

Madan, 130. 

Madga, 42. 

Magan, 46, 64, 163: ‘S’ 34. 
Magganubba, 191. 

Makanyat, 64, 

Maklub, 1 91. 

Maiatia, 119. 

Maiikanu, 156. 

Mar*ash, 33, 100. 

Mardin, 105. 

Mar Gabriel, 39. 

Mar^a^i, 100, 104, 

Mari, 62. 

Markasi, 100. 

Marrhasion, 100. 

Masius mts., 163. 

Matiati, 191. 

Media, xlii, 50, 58. 

Medina, 169. 

Mediterranean, xxiii, 174. 

Mekka, xxiii. 

Melubfea, xviii, 65, 154: ‘S* 35. 
Mesopotamia, passim. 

Miletus, xlvi. 

Mitanni, 58, 139, t 44 , i 47 * 
Morimene, 146. 



PLACE NAMES 


Mosul, xxvi, 32, 14^, i 55 j 168, 
183. 

Mull mts., 62, 146. 

Muscat, 31. 

Mu^asir, 62, 77, 182. 

Musi, 115, 

Mysia, 45. 

Na'aman River, 36. 

Nairi, 177. 

Nebi Yunus, xliii. 

Neem Dirra, 100. 

Nejd, III, 1 13. 

Nimroud, 60, 67, 159. 

Nineveh, xxii ff., xlv, 63, 66, 90, 147, 
150, 158, et saepe. 

Nipur mts., 163. 

Nishapur, 130. 

Nisibin, Nisibis, 79. 

Oberstein, xliv. 

Oman, 113. 

Pactolus, 58. 

Palestine, 119. 

Panna State, 82. 

Para§i (Susiana), 100. 

Patusarra, 78. 

UareioxopeLS, 78, 

Pergamos, xlviii. 

Persia, xlvi, 58, 64, 96, 116, 149, 155, 
156, 171, 179. 

Persian Gulf, 50, 100, 165, 184. 
Phrygia, 112. 

Pontus, 45. 

Pylae, xliii, 

Qath (Oman), 113. 

Rajputana, 93. 

Red Sea Hills, 174. 

Rhodes, 77. 

Rochha, 176. 

Rome, xlvii, xlviii. 

Musa.AG,GIS,x\. 

Samaria, 113- 
Saparda, 58. 

Sardians, 196. 

Sardis, 58. 

Sari-Karaman-Dagh, 146. 

Sassanians, 164. 

Scythians, xviii. 

Seleucia, xxiii, xlvii, xlviii. 


Shap Ma'den, 36, 93. 

Shiraz, 45. 

Shubari, 172. 

Siliski, 81. 

Sinai, 64, 130, 134, 154. 
Singhana, 93. 

Sippar, xlvii 
Siwas, 93. 

Smyrna, 139, 185. 

Sodom, 41. 

Sogdiana, 130, 156. 

Styria, 45. 

Sudan, 58. 

Sugdu, 130, 156. 

SuHmanieh, 115. 

Sumer, passim. 

Susa, 65, 80. 

Susiana, 100. 

Suri (near Kummu^i), 146. 

Syria, 45, 1 16, 149. 

Sadidani, 51. 

SiM.BI.ZI.DA mts., 50. 
Sikraki (in Media), 58. 

Tabal, 146. 

Tabaristan, 130. 

Tabriz, ICO. 

Takht“i-Sulaiman, 45, 50. 
Tapures, Tapyres, 130. 

TastiSte, 158. 

Taurus, 81, 88. 

Tell Ahmar, 193. 

Tell Asmar, xxii, 42. 

Tell eLAmama, 106. 

Tell Huw6^, 1 50. 

Tell Loh, 42, 1 16. 

Tell *Umar, xxiii. 

Tidanu, 147. 

Tigris, 41. 

Til-Barsip, 83, 13 1, 193. 

^adnxiL.LA.jd. 

Tismumaium, 65, 

Tiyari, 65, 81. 

Troas, 76. 

Tunni mts., 62, 146. 

Tura Duri, 81. 

Tuz Khurmati, 36. 

(Al)-*Ubaid, 65. 

Uizuku mts., 193. 

Ur, xix, xxii, 33, 58, 65, 80, 143. 
Urartu, 171. 

Urmia, Urumieh, 58, 116. 
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Van, s8, 77 . i 7 i, I 93 - 

Venetians, loi. 
Veniee, xxiii. 

Wadi ei-Guwair, 177. 
Wadi Tharthar, 19.^ 


PLACE NAMES ' 

Yemama, in. 

Yemen, 58. 

Zagros, 41, 100. 

Zarshuran, 29, 50. 
Zi|iar{or Zimur) mts., 171. 
Zinjerii, 45. 


Yarmuti, 62. 


... GAB. A, 175. 


INDEX IV 

NAMES OF GODS 


Aa, Ai., sxxix, 78, 144. 

Adad, xxxvi, 154, 189. 

Ann, slvii,'i57. 

Annnnaki, 165. 

Arurii, 18. 

Bel, 171. 

Baili, xl. 

Belus, xi {see Bell oculi). 

Cybele, 112. 

Diana, 1 12. 

Ea, XXXV* xxxix. 

il>‘EN.ME.MR.RA, xxxix. 
Ereshkigal, 165. 

iluGiS.SiR, 147. 

iiuGUD, son of Shamash, 64, 189. 

IM.DUGUD,(>s. 

Ishtar, xl, 97, 165, et passim. 


tndratJMstar, 172. 

Marduk, xxiii, xxxix, loi, rog, 182. 
Moon-god, 17 1, 

Nabu, xi, xivi, xlvii, 158, 194. 
Namtar, 165. 

Nani, 34. 

Nannaru, 112. 

Nasl^u, 100. 

Ningal, xl. 

Nin-geStin-anna, 13 1. 

Ninurta, 104, 149. 

Nnsku, 100. 

DINGIR.SD.UD.AG = Ai, 78. 

Sarpanit, loi, 109. 

§ama§, 86, 126. 
i^^SE.SAG, 189. 

Tammuz, 93, 131* 

Urra, xxv. 

Zeus, 113. 


INDEX V - 

SUMERIAN, BABYLONIAN, AND ASSYRIAN 


abdku, ii, 1: to *tum^ xxvii. 
aban aiadi^ ‘birth-stone*, stone con- 
tained in geodes, 105, 108, 
aban stone of Ann, 170. 

aban asakkii calculus (?), 17 1. 


ahan hilliy unk.y 174. 
aban birki ameliy see aban lib hirki ameli. 
aban damsy salt, i, 5. 
cban elligty ‘barber's stone*, pumice, 
189. 


^ It should have been added that this Wadi under the name Tartara occurs 
in the inscriptions of Tukulti-Ninurta II (Scheil, Annales)y and any connexion 
with Sarserru can only be made by assuming that Tartara is an Arabic or 
Aramaic form. 
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erf, geodes, 105. 

ahan ^fire-stone’, pyrites, 88. 
aban kaiari, 'rubbing-stone’, pumice, 
189, xlvl, 163. 
ahan Mst» 'A’ 6. 

aban kisusii 'rubbing-stone*, whet- 
stone, 184. 

ahan Mtti, 'stone of truth*, 'A* 5. 
ahan kan^, 'reed(“pen)-stone*, pumice, 
189, 176. 

aban killi (killa), 'bird’s-eye stone* 
(sling stone ?), 169. 

ahan la ert, 'stone of not conceiving’, 
108. 

ahan (hb) hirki ameliy see 
ahan martin 'gall-stone*, 183. 
aban f {ndiil) mana, 'A* 9, 
ahan nisikti, 'precious stone*, 91, 
ahan nUnij 'fish-stone’, a blue stone (?), 
183. 

ahan rindy ‘love-stone’, 188. 
aban suluppiy date stone, 186. 
aban §altiy 'hate-stone’, 188, 'E* 6, 
'G* 19. 

ahan phbdti, 'A* 7. 
ahan pbdtiy 'A* 8. 

ahan iadt{i) danni (=s limestone), 158. 
aban iamiy hail-stone, xxxvi. 

'Sun-stone’, pyrites(?),88. 
aban Hkkatiy probably alum-stone, 
alunite, 176. 

ahan ujiuliy basalt, lava, pumice, 160. 
A.BARyabarUyA. GVGylead,somett. 
antimony (?), 116 ff.: in glass, xxxii, 
XXXV, 151, 197. See LIS - A . BAR. 
^abarummu (or ^abalmu\ unk., 167. 
^AB(LID),BILyUnk,yi67. 

AB(LID) . BIL . A . ANy unk.y 167. 
^ahi ahniy geodes, 107. 
ahn$hMtiy turquoise (?), 134, 129. 
ahnuy stone, mineral, hail (coal), xxxvi : 

the 'melt*, xxvii, xxxvi. 
ahnu esrdy talc(?), i8o. 
ahnupipi{pizu)y white stone, 158. 
ahnu sa °-‘^addupiy 'stone of the basket- 
maker*, ‘C* 21. 

ahnu sa askapiy 'stone of the leather- 
dresser’, xliv. 

ahnu iammu sa esrdy talc(?), 180. 
abukatu, a gum (from the andropogon 

(?)), II. 

A.DANMRUDUy 'copper gum*, 
prob. chrysocolla, 70, 63: (A. DAN 
URUDUy 197). 


^ AD, BAR, basalt, lava, pumice, 160, 
xxxix, 158. 

^adbaru (as above). 

aldjumatu, 'red-brown’, orpiment, 47, 

^adumatUy opium, xvii. 
A.EN.DAyUnk.y yg. 

A. GAR. GAR, dung of graminivor- 
ous animal, 41. 

A.GAR.GAR.AN.ID, bitumen, 

41 : b^^ahti ndri (?), 28, 43. 
A.GESTIN.NA, vinegar, 136, xx. 
A.GESTIN.NA.KALAG.GAy xx. 
^AG.GAyUnk.y m. 
abu(s)sUy glaze, xxviii, 194 ff. 
atar Hi, chameleon, 169. 

white coral (?), 165. 
airabiy 'gold in Shubarti*, 61, 97. 
akluy soot, sublimate, esp. chloride of 
ammonia, sal ammoniac, 23 ff. 
akdsuy to prick, smart, 1 14. 

^alaldu, mistake for ^alallu, 159. 
{A.LAIL.ID.DA = likin ndri, de- 
posit of the river, 22. 
alalluy roller (-bird), xviii. 

^alalluy a form of (yellow(?)) lime- 
stone, 159, 158. 

AL . DI. URU. GA-hkdy i . 

^algamiluy corundum, emery, ame- 
thyst, 167 ff., xlvi, 134, 

'growing*, of flesh, 53. 

AL .US. SAj a fluid with a strong smell 
(see Babyl. xivy 124: RA. 1929, 49). 
amamtiy a form of kobly or arsenic, 51, 
49 - 

amanu (connected with salt), 5. 
amarUy asphalt, 43. 
amittUy pestle, xliv. 
atmUi b^-^My 98 (see Babyl. xiv, 106). 
amna(k)kuy white silicious sand for 
glass, 36, 142. 

a(n)nakuy tin, sometimes lead, 12 1, 
xxxii: gold, 61. 
nwatwm, 'H* 43. 

AN. BAR, iron, 80: male, 81. 
^AN.GUG.ME, unk., 127, xH. 
AN.KAL, ‘W* 16. 

^AN.KALy agalmatolite, 182, 
AN.NAy tin, sometimes lead, 121 : 

(sublimate), 25. 

AN.NA.LU.LAy unk., 75. 
^^'>AN.NE, saltpetre, 8, xxxv, i, 197: 

— .GiGy black, 9: , male and 

female, 9: — .PAR, white, 9. 



black alum, 34: white 

aluiBs 34* 
an^abttmt^ 'H* 42* 

^AN .SE.TIRy garnet (?) matrix 
containing garnet (?), 163,, 88, 103, 
158.' ■ ■ 

AN.Sl.fiUS, 89. 

W16. 

AM. TA.SUR.RA, red gold, 59. 

^apasnii, see abarummu. 

tnaSku^jpi^ hide coverings for fuel, 

xxvi. ■ 

argamanu^ red-purple, 12, 130. 

S'Cale (of copper), 97, 61, 68, 
arkUf gold, _ 61: yellow, xxxviii. 
amayia, apricot, .xlvi, 

^^ARRUS (=■ iiban remi^ ‘love-stone’), 
1.88, 

^arsaiiUf stone contained in geodes, 
loS: male and female, 109. 
^AS.J^AR^ lamellar arsenic, 52, 57, 
■49. 

jasper, 170, 
asumittuAEL* SI, 

asafoetida, 55 ff., xlvi. 

ASf AS.AS, ‘hard*, ‘very hard’, in 
scale of hardness of stones, 133. 
AS-su, == ia^amid’-stiQ)^ 187. 
aiakkti (asakku), demon (represented 
by bitumen), 42, 149. 

^asakkut calculus (?), 171. 
^AS.GE4,,GEi^ native arsenic, 54, 
XX, xxxi, 195.' ■ 
a^giku^ native arsenic, 54. 
asMkUt native arsenic, 54. 

^AS.MUR, smiris, emery, &c., 167, 
xxi, xivi, 8, 52, 134. 
a§nan^ corn, xxxviii. 

^asnan^ garnet (?), matrix of garnet (?), 
163, 158. 

jasper, 170. 

aBakUf opaque, 72 ff., 195. 

^ AS, Sir. GAL, alabaster (?), 147. 
asltuj (JM.KAL), (in connexion with 
‘sublimate*), 24. 

^A, TU. GAB.LlS, xxviii. 
^A.ZAL.LA, ^azallu, cannabis, 
hemp, xvii tf., xli. 
azupirdnu, saffron, xlvi. 

BA.BA.ZA.AN.ID, gypsum, esp, 
of the Euphrates, 43 : written ba-ba^ 
za I. TI, AM. 70, 7, ii, 5. 
hah kuru door of the furnace, xxv. 
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‘Sun-stone*, 

pyrites (?), 88. 
babdlu, to agitate, xxvii, 68. 

%abri, red coral, 172, xxxi ff., 73> t9S* 
habru, fuming, steaming, 102. 
belemnite(?), 186. 

^BALAG.GA, ‘drum-stone’, pum- 
ice, 189 ff., 52. 

baldlu, ii, i : to mix, melt, xxvii. 
ballu, fodder, xviii. 

^bappiru, apothecary {?), 177. 
^BAR,GtJN. GDN.(NU), unk., per- 
haps a stone changing colour in the 
sun, 169. 

BAR.GGN. GtJN.NU.KUR. RA, 
chameleon, 169. 
barraktu, emerald (?), 174, xlvi, 
basili, xiii. 
ba§su, sand, 36. 

%a-al(}y . . xxxi, 195. 
halamUy spices, xxiii. 

(basdlu), of stones, cf. xlv: of g^^psum, 

150* 

BEdr = tesikkir, 137. 
bdu, sling stone, 1 1 1 . 
biru, two-hour period, xlv. 

^Mdanam, unk., 172. 

%idnam, unk., lyz. 

^BIL, fire-stone, pyrites, 88. 

^BI .LA, unk., 

BIL.LAL, vinegar, xx, 136. 
^BIL.LLunk.,!^' 
hillu, the ‘melt*, xxvii. 

(BIR), lime (see ZALAG). 
birbirdnu = taslamti igari, 12. 

^BIR.GUG,^EE s- 
WIR.KA.GI.NA - £M^MMm 3 , 82 . 
birdti, see abni biruti, turquoise (?). 
^BlR.ZA.TU,ip. 

tdm, see %i§sur atani, 
atani, belemnite (?), 109. 
hit kuti, ‘house of the furnace*, xxiv. 
hitrdnu, a word for a vitriol, 91 - 
build, to wear out, xxxvii. 
hullulu, to melt, mix, 1 17. 

^burcdlu, beryl, 174, xlvi. 
buraSu, pine, xlvi. 

^BUR marhallum, 103. 

^BUR marb^uSum, 103 ff. 
hurru algandsi, 168. 
hurrumu, to twist, weave, xviii. 
^bursalilla], unk., 175. 

^BUR,SU.SAL.LA,unk., 175 - 

! BUR.TAG,^Y^ II. 
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“BUR.VD-^SAL+KAB, i 68. 

burumu, variegated (or dark blue ?), 95 : 
cf. xvii. 

busij a wood (charcoal?), 75. 
hisu(Br§u)y hoty xviii. 

da'dbuy to agitate (?), xxvii, 69. 
daialuniy gold, 61. 

^datku (abortifacient), 108. 
dakkannUy arch, xxv. 
dalbuy gold, 61. 
dallu — Arab. dellehQ)^ 13 1. 
damatu, orpiment, 47 ff.: in glass, loi, 
195 - 

ddmi stri §almt, 'blood of a black snake’ 

= castor oil, xiii. 
danitu, adhesive (?), 76. 
dannu {IM.KA 1 {AG).GA), in con- 
nexion with ‘sublimate’, 24. 
didu ^ titu, clay, 20. 
digmen ^ubuli, ash from alkali-plant 

14 ff. , 

digminu $a ^u^uli karnani, ash from 
salicomia alkali, 15. 
digmeni ia dukkan, ‘ash of the (furnace) 
dome’, XXV. 

digmenu Ja Harbatu, ‘ash of styrax’, 
xxviii. 

dikrum (or dikmu}), ‘K* 2. 
dikari algamiB, 168. 
pUmunti’^coppeT, 65. 

^ DIR, 'ted drug’, 30, 
jD£ 7B, verdigris, 63, 71. 

^DUB elili (read ^KlSlB elili), seal of 
(yellow?) limestone, 159. 
^DUB.BA.AN, unk, 163, 175. 
dukkannu, atch, xsiv. 
dukkuku, to powder small, 28. 

mortar (or pestle) for ukn± mi. 

^DUR.KIBO),unk.,iys. ' 

^DU^- Si • A, see ^dusd, 

Wm, crystal, glass, xxviii, 175, 139, 
195: arku^ green crystal, xxxi, 

195. 

^dulu Marliasi, crystal of Marfeasi, 
100. 

^dusu Parast, crystal of Parasi, 100. 
^DtJ ,SUB .BA, probably alum- 

stone, alunite, 176, i. 

egu, a form of arsenic, 49. 
egu sa eki, a collyrium, 50, 

* Add to the instances given on p. 2 
Abiyate the Arab, IGpipl ^PAR.AS* 


GlJ. ZA G . GA, golden ‘sapphire’, 
spangled lapis, 133. 

^EL, stone contained in the geodes, 
108, 144. 

^elallu, a form of (yellow ?) limestone, 

158. 

^E.LAL,LU, a form of (yellow?) 
limestone, 159. 

elamete, discovery (?), xxxiv, xxxv. 
^E.LI.EL, a form of (yellow?) lime- 
stone, 159. 

a form of (yellow?) limestone, 

159* 

elit (Hit) ursz, elit (Hit) zna^ukti (pestle), 
xliv, 103. 
elligu, barber, 191. 

^elmestu, hyoscyamm niger, L., 78. 
elmelu, elmmu, brass, 71, 75 ff.: p.n., 

.78. 

^ELTEG(soe ^iijitdu), vegetable alkali, 

I, 15. 

^ELTEG (see ^adharu), basalt, lava, 
pumice, 158, 160. 

^ELTEG.SI (^uhulu karnanu), alkali 
from the salicomia, 15. 

^elu (}), unk., i 6 y* 

EMEDUB, verdigris, 71, 63. 
emesu, to crush, 149. 

^EN, GI.SAG, unk, 169. 
bead, xl. 

^enetePl Meluhba, 144, 154. 

^ini-gugari (see sigugari), unk., 192. 
°em imitti, ‘right-eye stone’, 169. 

^eni i§^uY(i), ‘bird’s-eye stone’, 169. 
^ini mini, ‘fish-eye stone’, 53, 184. 
§irgarri, Persian smaragdus (?), 
154 - 

^eni labt, ‘F’ 9. 

EN.NA (time previous?), 22. 
°ennakki, unk, 170. 
ensu, vinegar, xx, 136. 
epiru, to cover, protect, 107. 
epirru, cover, protection (?), 107. 
epiru, dust, 17: — asurri, ‘dust of the 
wall’, impure nitrate of potash and 
carbonate of soda, 10, 1,7, 1 1 : — — 
sa lalit (of a pig-stye), ammonia, 10. 
epiru bilsu (— LA), ‘scraped dust’, 25. 
epistu (egirtu), 69. 
eriku, to mould, xxix. 
e-n6(?)-tfz-(e)-izf, ‘A’ 16. 

I, Asb., Cyl. B, viii, 28, the tribute of 
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erimmatu, *case-tablet' (geodes), 107,. : 
xii. ■ 

lenYto, rnill, xliii. 

er& (see URUDU)^ copper (pim on 
erti ‘eagle*, xii), bronze, 63, 66: — 
atari iead-copper*, glaze, 1:97: — 
Aggaditu^ ‘Akkadian copper*, glaze, 
197 : — arhUf ‘scaled copper’, copper 
oxide, 69; — • BE^ ‘roast copper’, 
137; ■-*" BE sa kakkaru ikkalittf 
‘roast copper which the earth has 
eaten’, aes ustum(})y or tutty(?), 
■63, 79: — danntif 64: — maziamt 
64: — sa SUN*DUi^t ‘copper from 
a small pan’, 74: — watram^ 64: 
eri^un ‘white bronze’, 77. 
en2, mill, xliii : — kdti^ handmill, xliii : 
— }tabisi, baker’s mill, xliii : eru ztbi, 
xliii: eru fianluQ)^ xliii; ent pahariy 
potter’s wheel, xliii. 

ESIRy ESIR. UD . DU.iAl bitumen, 
41 ff.: ESIR. UD- Ay pitch, 39. 
ESIRJGI-ENGURy a kind of bitu- 
men, 42. 

^ESIy diorite, dolerite, 163. 
eikadru( 7 )y bright yellow collyrium, 
54- 

elmanty enamel, 196, xlvi. 
eMy to cover, xxvii. 

^gabdy alimi, 33, xxxiv, ii, 35, 92, 177. 
^^gabu ~ ^kamun btniy lichen of 
tamarisk, 34. 

^galaluy marble, 160, 158. 

(GAN.ZI), GAN.ZI.SAR (‘plant 
robbing senses’) == opium, xvii. 
^GlN.ZI-GtJN.NUy cannahisy xvii 
ff. 

garabuy leprosy, 89. 
^GAR.DUi^-DUin> ‘A’ 7 - 
^GAR.GI-NAy ‘A’ 5* 
^GAR-GI-SAGy 170. 
GAR.KALAG- GA = erd, copper, 
175. 

^GAR-KALAG-GAy unk., 17$- 
GAR.RIN-RA(NA)y bread-loaf, 
213. 

^ GA R - SAG . GA y agahnatolite, 1 82 . 
^GAR-TAG, GAy ‘A’ 12. 
ga^sity gypsum, plaster, 146, 148, xxxix, 
xivi. 

^GA-SUR.RAy basalt, 158, 162. 

GEi = ekimUy parasuniy to strip off, of 
lamKallar siihstances. *;6. 


^GJ-DUB timthuy mk.y 175, 183. 
GJ.iSTA!, hard (?), 82. 
ginnu{o£ silver), ‘standardized (?)’, 62. 
“OJ. RIN(RIM) arkuy spurge, xxxviii. 
^GI-RlM.SAR.GUB,BAy fruit- 
shaped pyrites, 89 ff . 

^GIR- TABy ‘scorpion stone’, 176. 
GiS.LlS-DUisy small needle, 120. 
GIS-MA. GUR, GURy cable, xviii. 
GJS-MA,TU AN.BARy ‘bowl of 
iron’, 87. 

GiS.MiSy celtis australis y L., 168. 
GJS.SAG-BALj wooden head of 
spindle, 168. 

GiS.SiRy a stone, 147: light, 147. 
^GlS.SlR-GALy alabaster, 146, 144, 
148. 

^gislirgallumy alabaster, 146. 

GUy see xliii. 

GUG, cinnabar, 29, xxxvii. 

^GUG ^kapasay 182. 

^GUG . SILA . SARy rose-red stone, 
lepidoHte, 178, xxxviii. 
^GUG(sdnduysilim, ‘love-stone’, i88. 
guf}luy kohl, 49, xli. 

GUL(SUN)yS5- 
GtlN.NU Ctwkty vreave’), xviii. 
^gurgurruy ‘rope plant’, cannabis , 
xvii ff . 

“GURUN.GA.RAS.SAR, native 
arsenic, 54. 

^gusigu, Amazon stone (?), 178. 
GUSKINy gold, 58, xxxii: — -SAR. 
‘gold with alloy’, 61: — .flUS- 
Ay^red gold’, 59: ‘yellow 

gold’, 59: — .5'J.5^‘rectifi6’, 61. 

^IfAy ‘fish-stone’, a blue stone (?), 
183. 

^JlfAB elili (see also KIL and LAGAB 
for f}AB)y 159. 

^IfAB.ZA.NIM (see also KIL and 
LAGAB for fIAB)y 140. 
ljabalki{n)nuy steel (?), 81, to which 
add(?)‘W’i5. 

(falling?), 178. 
l}aia{t)tu(iAlmg})y 178. 
jkaldsUy to scrape, to skim, 25, 

Ealluy YmegQXt xx, 136. 

^fialpdy ice(?), 176. 

nutshell (?), 177. 
probably alum-stone, alunite, 

176, 

bcmdapillu = ^PES^-PES^^y 105 ff. 
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fetidity C?), los. 

^annahabrUy ‘fuming fetidity’, fuming 
sulphuric acid, xxxiii ff., 88, 93, 100, 
102,103. 

JdpM, bank, 19 ff.: === kadut iikaniy 
leaven, 20, 38. 

ffAMy essence (?), 114: mill, 161. 

.AD^ BARy mill of AD . BARy 
xliii, 161. 

baragUy haragatiy a pan for fritting (?), 
xxvii, xxxi, 68. 

bardsUy to be or turn yellow, xxvii, 
xxxviii, 58. 

^f}araziasy ^haraziun, Hittite for carda- 
mom (?), 79. 

barbabibillu (Jj.arbabilu)y chameleon, 
102, 169. 

ffAR. DUK.KA.BURy potter’s 

wheel, xliii. 

^]^AR. GUDy cannabis y xvii ff. 
^IfAR,^UM,BA.SlRy red coral, 
172. 

^^AR.JfVM.BA.SlR, withania 

somnifera, L., 173. 

^flAR.MU, UMy cannabis y xvii ff. 
^b<^rnanUy unk,y 180. 

bar^Uy sharp, 194. 

^b^rsananuy unk,y 180. 
ffAR.SUy handmill, xliii. 

JEfAR zi--bu-um, xliii. 
J^AR,ZID.GOy mill for GtJ-flour, 
xliii. 

ffAR.ZID.SEy mill for com flour, 
xliii. 

ba$abtUy bcLsbatiy dung-heap, 27 ff.: 
’—ndri{^ AMAR.GAR.ANJD 
(?)), bitumen, 41, 28, 43. 
bashuy potsherd, &c. (see LA,)y 25. 
to crush, xxvii. 

bashuruy apple, 93: — abi, ‘apple of 
the thicket’, 83. 
baHlu{})y -Anu 
bazalunay murex, 19. 
jgfjS (== vault (?), 74. 

fl^.AGy some form of zinc, cadmia, 
or brass?, 77. 

hil eriy ‘gum of copper’, chrysocolla, 

70,63- 

^binay unk.y 178. 
bu ~ bob (sign), 102. 

^HUy ‘bird-stone’, 155. 

^IfULy unk,y 182. 

^IfU,LAff,I}A (‘like arsenic’), 54 
{see following). 


^U.LAfl.HA = luluttiy 74(5ee/ore- 

going). 

^bulaluy ceruse, 135, xxxvii, 37: — fniy 
‘white lead for the eyes’, 138, 144. 
^HUL.GJG, ‘hate-stone’, 188. 
^HUL.LI.LI.GA, eolocynth, xvii, 
xlvi. 

sand, 36. 

Perished (?), 130. 
huppupUy to give way, 20. 
hurasUy gold, 58, xxxviii, xlv: — sadiy 
61: — pi^dy xxxviii. 
hurhura[tu ?] , red colour ( ?), 5 1 . 
buriy mines, 62. 

busarUy unk.y 1^0. 

^husigUy amazon-stone (?), 178. 
ffU.SlRy 160. 

^hu-’si~ri{})-‘Say unk.y 180. 

ia, a syllable indicating a stone (?), 
xxxvii. 

^iaeriy Haeritey Ha^ertUy white coral (?), 
166, 165. 

^ianibuy green vitriol, 94, 88, 103 : — 
burrumuy cobalt (?), 95, 88. 

^ia-pay unk.y 165. 

iarabbuy husk {})y gy. 

°iarabuy red vitriol, 97, 88. 

white coral ( ?), 165. 

^iaspu, jasper, 170, xlvi. 
ibarUy fodder, xviii. 

^ibariy uncertain, 167. 
ibkennUy vault (?), 74. 

^ibni muti (or ^IB.NI.BAD)y lyz. 
Hit, 43. 

idddy bitumen (moist), 14 ff.: = 
d^NdrUy 4.^. 

idgurtUy needle (perhaps pin), 120 (see 
Babyloniacay xivy 102). 
^ID.ZA.SUHy essence (?) of green 
vitriol, 99. 

IGIy heady see Snu. 

nGI.y. GAL.LA (cf. MhdtiUO ). . . . 

me{l)y ‘D’ 17), ;A’ ^ 

^IGI.ffAy ‘fish-eye’, pearl (?), 184, 
53 - ■ 

WJ.HG(- ‘bird’s- 

eye stone’, 169. 

^IGI.LAG. GAy a blue stone (?), 169, 
183. 

i^yjGI .MUSy ‘serpent’s eye stone’, 
156, 187. 

^IGI.MUS.GIRy ‘serpent’s eye 
stone’, 156. 
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IGl ^PAM.AS, ‘Bead of ■^FAR.aS% 

■ 143. ■' 

^IGI.ZAGM/i^ 'right eye stone*, 

^ ,^•169, 184. 

Hit masui^ti^ see eiit mazukiiu 
Hit uni, see eiit urH. 
iliuku, ‘A* 10. 

Uluru, calix, 90: — pdni^ bloom of the 
face, 46, 52. 

IM, day, 18; pus, 18. 
imbu\ ‘H" 44, ‘J’ 77. 

/M ,DARA ihdpu)f bank, 19. 

^IM , DARA i^arieru), ferric oxide, 19. 
IM.DARA.RA, ‘O* 17. 

. DIR {larseru), ferric oxide, 19. 
IM~gaAi-[e}} (= kabi), yellow ochre, 

32. ■ 

■lM,'G/(x, soot, black, 19 ff, 

IM.GlJ, deposit, mud, leaven, 20 ff. 
IM.GG.A.AB^BA, deposit of the 
sea, tidal mud, 20, 23. 

IM. GO.BI. TIN.NA, yeast of beer, 
of kurunnU‘-heeT, 20. 
IM.GG.EN.NA, deposit of the 
river, mud, leaven of dough set 
aside, 20 ff.: bank, 38. 

IM . GO . GAR . RIN. NA, leaven of 
bread, 20, 23, 

IM. GO. Id. DA, deposit of the river, 
,mud, 20, 23, 

^IM .GUG (sdrseru), ferric oxide, 19. 
IM. GON. GtJN.NU, orpiment, 47. 
IM .GON.NU, orpiment, 47; (red 
colour), 52. 

GUSKINGarieru)AQTxicoxide, 
^9‘ {illur pant), yellow ochre, 32. 
IM clay mixed with straw, 

18. 

IM .iRf.NU.RI, clay mixed with 
chopped straw, 18. 

IM.KAL, soot, sublimate, sal ammo- 
niac, 23 ff., XX. 

IM . KAL{AG ) . GA, sublimate, 24. 
IM . KAL .GUG, mercury, 29, xx, 24. 
IM.KAL.KUKKU, uncertain (sugar 
of lead ?), 30 ff. 

IM.KAL.LA, ‘sublimate of scrap- 
ings’, sal ammoniac, 25 ff., 8 : as grey 
paint, 19, 26: in MT., 27 (replaces 
IM.MAL.LI), 19. 

IM.MAL.LI, yellow ochre, 31 ff.: 

(replaces IM . KA L.LA), 19. 
IM.MAL.LI. GUG, red ochre, 31 ff. 
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m.MA.iAN.)NA, mMte sand for 
glass, 36, 142. 

immanahku, white sand for glass, 36, 
142, xlvi. 

LM.NlK.IB.ZUN, mortar, 18. 
IM.NU. DUL, clay mixed with straw, 
18. 

IM.PAR.iRA), gypsum, 146, i9> 
148: — of ^adbaru, 150: — Purattu, 

150. 

IM.PAR.PAR.(RA), gypsum, 150* 
IM.SAffAR, as initial group, 141: 
--.GlG.KUR.RA, black alum, 
35, 33: —.PAR.KUR.RA, white 
alum, 35, 33: — • TAK.KUR.RA, 
alum, 35 ff., 33. 

JM.1SJO7, orpiment, 47. 

JM.SIGi . SIG’}, orpiment, 47, t 9 , 
49(?). 

imsu, vinegar, xx. 

Aiwiz, ‘E’ 5. 

IM.SiM, as initial group, 141. 

: {IM)-SIM.BI.ZLDA, a form of 
coliyrium, 48. 

IM.SIM. GUSKIN, realgar, 47 ff. 
IM.SIM. TlK.SAflAR, orpiment, 
47 ff.j ‘the friable stone’, 51 . 

IM. T Jet, sublimate, 25. 
IM.TAK.AN.NA, sublimate, 25. 

IM. URUDU, ‘copper clay’, 197. 
inhu, distinct from Heb, *indh, 94: — 

GA.RAS.SAR, 55'- karaH, 
native arsenic, 54. 

IN. iVU.[U 5 ],tragacanth, 32- 
ipri ert, ‘dust of copper’, 73, xx. 
isikku, soot, sublimate, esp. sal ammo- 
niac, 23 "iix. 

iskiilatu, bunch of grapes, botryoidal 
(form), 105. 
ismalu, mrniel, 196. 
issUlatu, assimilated to something 
botryoidal, 105 ff. 

istatirri, istatirranu, stater, xlvii, 63. 
^issuri, ‘bird stone’, smaragdus medi- 
cus (?), 155 ff. 
ffSMr §Mm, bat, xviii. 
iidu, base, xxvii: isdi karaii, ‘root’ of 
leek, 55. 

Uhilsu, properly epiru hilsu, 25. 
i^kiiladu Aa ahni, vessel in the form of 
grape-cluster, 106 (Professor Beaz- 
ley has kindly pointed out to me 
specimens of (late) Egyptian clay 
vases shaped like grape-clusters. 
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iskilladu §a ahni {cont.)^ 

Breccia, Mon, de rSgypte Greco-- 
Romaine, ii, 2nd fasc., cviii: 
Expedition von Sieglin, Bd. ii, Teii 3, 

; pL xxxvi), 

iskillatu, bunch o£ grapes, bo tryoidal 
(form), 105. 

H^mi{k)ku, unk.t 172, 139. 
ifru itrdnuy salt efflorescence, sal 
ammoniac, 8, xxxix, i, 14, 24: itri 
tdbti, itru sa tdhti, ^smoke of sait^ 
13 ff. 

^ittamir, ittemir, ‘it has appeared’ (said 
by the midwife, of the new-born 
babe?), the stone in the geodes, 
108. 

^KA, iron ochre, red ochre, 81. 

^KA .AS, GEi . GE 4 ,, red iron oxide-f 
arsenic, cube ore, or mispickel, 84, 
^KA . GIG, black KA, 84, 81, 143. 
^KA.GI.NA, haematite, 81. 
^KA.GI.NA.DIB.BA, magnetic 
iron ore, 81, xlvi, 85. 

^KA .GI.NA.KA.LAG. GA, a form 
of iron oxide, 81. 

^KA.GI.NA.LAIf, a form of iron 
oxide, 81. 

“KA.GI.NA.SIG^, a form of iron 
oxide, 81. 

°KA,GI.NA.T1L.LA, ferrum 
vum, 85, 81. 

^kabasUy a red stone, 181. 

^kaha- . . no. 

^KAK.A.BAR, peg(?) of lead, 
sulphide of antimony, 52. 
kakka\banii\, starry, 130. 

^kakkus, ^kakkusa, ^kakkusa{k)ku, 
probably pounded chalk, 180. 
^KA.KUR, ‘iron oxide of the moun- 
tain’, 139. 

^KALAG.GA, whetstone, 184. 
ka{ })Aak{ ?yku-ta, 3 3 . 
kalgugUy kalgukku, kalgukku, red ochre, 
31 ff., XX, 196. 

KAL.KUKKUy see IM.KAL. 
KUKKU, 31. 

kalu, yellow ochre, 31 ff., xx, 30: pus, 
32 : (replacing IM . KAL . LA, 1 9) . 
^kaldy Zizyphus spina Christi, L., xvii, 
112. 

^KA.LUM.MA, date-stone, 186. 
^KA Mar}}aliy iron oxide 

loi : — arka, marcasite 100 ffl, 88, 


144 (yellow or. green) 'mineral of 
iron oxide . 

kainkama ia iadt, 47. 
kammu, gall, tannin, 48. 
kamunu, cummin, xlvi. 

^^)kamun ii)btni (= ^^gabt, alum, 34), 
lichen of tamarisk, 34. 
hanaktu, opopanax (?), xlvi. 

^kanoMd, opium, xvii. 
kapdlti, to twist, xxvii, 

^KA.PAR, ‘white’ ochre, 81 ff. 
kapdrii, to smear, 20. 

^kapasu, a red stone, 181 ff.: — dust, 
182: — xlii. 

kappa ipptis, ‘he makes kappa'", des- 
cription of the roller, xviii. 
karanu, wine-coloured, 130: grape, 94: 

karanu basin, boiled wine, dibs, 68. 
ikaran halla, wine-vinegar, 136. 
karsu, cherry, xlvi. 

^KA.SIGi, yellow ochre, 81, 56, 84. 
kasi SAR, rose, 179. 
^KA.SlR.KA.GI.NA, kisiriaddnu, 
82. 

^KA sabiti, a punning way of writing 
^KA . GI . N A . DIB . BA, magnetic 
iron, 87. 

1^ka.sir:\.ni.kG,e,^e;"^. 

kaldru, to rub, 189. 

basalt, 162. 

^kasurrd, basalt, 158, 162, 
kaziru, juice ( ?), 1 1 2 - 
KI.A.ANJD, black sulphur, 38 ff., 
xiii : —.A . GAR .GAR. AN. ID, 
bitumen, 38 : —.A. RAD, = ru^ut 
[ndri\, 38 : ---.BA.BA.ZA.AN . 
Id, gypsum, 38: —.IfAL.IfAL, 
black sulphur, 38: — MULU.RU. 
GC 7 , black sulphur, 38: — plsd ti 
salmu, probably white and black 
sulphur, 40: — Gif .AN. Id, 

yellow sulphur, 40, 38. 

KI .A.ID, bank of the river, 38. 
^KI.AG, a plant (cf. the following), 
188. 

‘love-stone’, 188, 

kibaltu, cobalt (?), 95, xlvi, 88, 97, 
kibir denari, kibri denari, black sul- 
phur, 38, xiii. 

kibritu, black sulphur, 38 ff., xiii: 
kibrit dufidri aruktum, yellow sul- 
phur, 40, 38: kibrit ^^^ndri pisitum, 
gypsum, 38: kibrit d^ndri salindu, 
bitumen, 38. 
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KI- GJSGAL, arch, dome, xxv. 

KIL, see also LAGAB and HAB.' 
^KIL (or P A). Z A. TU^iZS- 

^KIL.SE algami^f powder (?) of 
corundum, 168. 

'kIL.SE+BAR+SE, (KIL of bar- 
ley), 168. 

KI.MUR, KI.MU.RA, ash,. 104. 
KIN, hilt, 90. 

^KI.NAM.AN^NA(-=^ ^SAK.KI), 
185. ■ 

K1 - NE ( = itru, ztrmu), 1 z . 

Mnuiu, 190. 
kirbmti, lump, 2 if, 
'^KISIM^-SAR:A, unK 181. 

ki§ir ladanu, 82. ■ 

(&) Mlad aribi, colour of the raven’s 
neck, 130. 

{la) kiiad asummatum, colour of the 
dove’s neck, ,130. 

KISJB, *sear: — eHf (of yellow (?) 
limestone), 159: ® — . GUG/K* 3 : — 
IM.AN.NA, of IM.AN. 

NA\ 37: ^KISIB KA.GI.NA, 
seal of haematite, 82: ^KlSlB. 
ZA.SUH, seal of ‘vitrioF (dyed), 
93: ^KlSlB.ZA.TU, ‘seal of 
white lead’, 132 ff. 

Mtinnu, tunic, xlv. 
kitu, flax, xlv. 

KUBABBAR, silver, 61 
A, 62. 

^KtJ.BAL,E, corundum, emery, 
amethyst, 167, 52. 
kudimeru, cardamon, xlvi. 

pompholyx, oxide of zinc, 
71, 63; possibly brass, 71. 
kublu (?), kokl, 50. 
kukuhu, 175, 

Ktf.LAJB.ffAy hashed’ silver, 62, 
70. 

^KU,MI, 193- 
KU,NlK.IB(=-- ulapu), 18. 

KU. NlKAB,SU.LAL, ‘fox flesh’, 
glue, x8. 

kuninu, 183. 

kunukku (of iaddnu), 82: ^hunuh 
ZA^SUHy seal of vitriol(-stained) 
stone, 82. 

^kunu]}iu\, ‘stone for cutting seals’, 
X33- 

kunzi, bags (?), 134. 

KV. PAD. DA. NIT A, male KU. 
PAD. DA, 1$. 


KD.PAD.DU (= Sibirtu), 63: — 
siparri, 63. 

Ktl. PAD. DU. US, 63. 

kupputu, to mass, 87. 

dry bitumen, 41 ff. 
kdri la abni, furnace for metal, xxiv. 
kuri sa dakkanni, ‘furnace of the arch’, 

XXV. 

Mri la liknat indteP^^Aa, ‘furnace with 
a floor of eyes’, xxv. 

curcuma, xlv ff. 

^KUR . RA, ‘Kalkstein’, 158. 

G), unk., 182. 

kuBarru, ‘parchment- writer’, 189. 
kusiikku, sublimate (?), 24 ff. 

^abe-stono, amulet, 163. 
kabiu, pubes, 21. 

kadu, kadu{t)tu, mad, yeast, 20: kadut 
nan, deposit of the river, mud, 20: 
kadut Bkani, leaven of dough set 
aside, 20, 22 : kadut stkan, beer 
yeast, 20 ff. : kadut tdynti, deposit of 
the sea, tidal mud, 20. 
kakkad ^algaznB, head of corundum 
drill, 168. 

^kakkadu, ‘head-stone’, 188, 
^ka-nuAu], see aban kanu. 
karan enzi sa NIGIN, ‘goat’s horn 
with a twist’, 68. 
kararu sa mi, eddy, xviii, 38. 
karnu, ulap lubbuttim, glue, 18. 

^Mpt(?) (stomach), 17. 

kukanu, of eye, 75. 

kurnu, orichalcum (?), 67, 63, 265. 

LA (== basbu, epiru hilm), potsherd, 
‘scraped dust’ (scrapings) of the 
roads, 25 : of pomegranate, rind, 27 : 
of crab, shell, 27: of ostrich egg, 
shell, 27: of salt(?), 28: — • 
BUGIN.BAD, of an old oven, 26 : 
— .GUL.GUL ameluti, of human 
skuU, 28: ^JM.SURIN.NA, of 
an oven, 26: — .KUD ,DA, scrap- 
ings of the roads, 25 : — labira sa 
ktbd[a ?], 25 : — . ^UD, ash of styrax, 
xxviii, 28. 

Ha'^rdme, ‘hate-stone’, 188. 

LAGAB, see also KIL, HAB. 
^LAGAB.GUG, ‘K’ 4. 
^LAGAB.KA.GI.NA (= 
\tuml), 82, 62. 

Idiu, massa, 63. 
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taknate)^ 107, no. 

'^LALy a red dye, 30, 161: — (?) kula- 
iuMf 30. 

^LAL^ safflower, 31. 
lalarUf cricket, 106. 

^LAL.SlGjin. unk., 170. 

HamassUf agalmatolite, 182. 

Hamcdtiy ‘E’ 3. 

laptanily coiour of vegetable, 130. 

4. 

/ar^iw, nard, xlvi. 

ImirhitUy laserpitiom, xlvi . 
l^u, arsenic, orpiment, 48, xxix, 46, 
194: especially black paint (?) (anti- 
mony or natural arsenic), 51. 
ligtu, gold (patina), 61. 
lipt ameluti, ‘human fat’ = opium, 
xiii. 

lipt nisi, ‘lion fat’ = opium, xiii. 
LIS.A.BAR, needles of antimony, 
stibnite, 116 ff., 50. (It is curious 
that XdpBaaov, stimmi, contains the 
same consonants, possibly showing 
an inversion similar to musukkanu, 
avKaixivos) . 

lisanu, a wedge (of gold), 59. 
iw’w, foul, 136. 
liiltml, ‘H’ 42. 

*LU.XC7, xlvi. 

lulu, pompholyx, oxide of zinc, 71, xx, 
63, 74. 195- 

luludanitum, lulidanitum, capnitis, 75, 
63> 143* 

lulutu, pompholyx, oxide of zinc, pos- 
sibly brass, 71, 74. 

Hiirpadu, black alum, 34. 

madakku, mortar, xliii: kak madakki, 
pestle, xliii. 

(= gold), 61. 

^MA^, ‘ love-stone’, 1 88 . 
Makannu-^copper, 65. 
makdadu, 25. 

malanu, tray or slide (?), xxvii. 
^^maltum, 10, 104. 
maninnu, 185- 
maraku, to crush, xxvii. 
*‘MA[R.OU.iVU, 103. 

^ 7 narha{l)lu, 100, 103, 139. 

[f^marlian, marcasite?], see 100. 
[MARim.guS, 103. 
^MAR.IIU.SU, marJiusu, pyrites, 
marcasite, 100, xxxiii, 88, 103. 
nianl, immari*u, 69. 


^MASDA (MAS.DA.E), ■■‘gazelle- 
stone’, bezoar-stone(?), 187. 
whetstone, 185. 
^MAS.ID,unk.,iS3,''i63. 
maitakal, tragacanth, 42. 
matH, to be absorbed, 68. 
mazuktu, mortar for crushing, xliii. 
mekku, unk,, 196. 

^meku, unk., 182. 
ikfe/wi^22-copper, 65. 

^merdSuti, unk., 183, 144. 
merku, applied to glass, moulded, 
xxixff., 132, 194. 
mesat, washed, of saltpetre, 70, xx. 
Ttiesd, washed, 70 : applied to silver, 62 : 

copper, 70, 63. 

^mesir UR.BAR.RA, lyz. 
ndVu, saltpetre, 8, xxxiv, i, 4. 
millakii (?), copper ingot (?), 63. 
^ndrgiraim, pearl (}), S3. 

^misis idmtim, unk., 183, 175. 

^rmsim, unk., 183. 
mtsu — gold, 61. 

^MUAsalt, I. 

MUD.A.BAR, lead tube, 118. 
MUD.ZABAR, bronze tube, 118. 
^MUH. AS- GEi . GE4,arseniousacid, 
54, 56, xx: — digili, 57. 

^multaspu (1), unk., 1S2. 

^m.MULU.DUuyiSS. 

^MUL.UG,^A*io. 

MUN, salt, I : — amanu, 5 : — buri(}), 
lye, carbonate of soda(?), 14: — 
e-’(?)-n, unk. ( = tdhat mdnu), 15: — 
.BME.SAL.LIM, sodium cHo- 
ride probably with magnesia, &c., 
3ff., i: —.EME.SAL.LA, 4: 
—.IN.TU.RA, borax (?), 14, i: 
— .Kt/.GA, sal gemma, 3, i: 
— bread borax(?), 

15, i:[—].MULU.GISGAL.LU, 
sodium chloride, probably with 
magnesia, 8cc., 3. 

^mu--nim(}), 183. 
murru, myrrh, xlvL 
^mussirru, unk., 1S3. 
musukkanu, mulberr^i', xlvi. 
mudltu, blue vitriol, 98. 
mu§il, muzd {— misy), basic iron sul- 
phate (so Taylor, Journ. Hellen. 
Stud, for misy, 1930, 124: CS. 17 
makes misy (a) copper pyrites; (b) 
oxidized pyrites), 1 1 3 , xlvi : male and 
female, 114; — sd hb zikari, — M 
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musttf mtmi (mnt.), ■ ■ . . 

:M[SAL% 1 14': mimtus gonorrhoea, 

^MUS, ^serpent-stone'*, 187. 

^MUS ^DIR^ ‘red serpent-stone*, 187. 
^MUSMIBy serpentine or green 
feldspar, 154, I4'i, 143: male — , 

154 (see ^irg«rm)* 

^MUS^PARy Hvhite serpent-stone*, 
187. 

mid'tinmiy urethra, 35, 40, 

mutan , ^PAR . AS . ASy uncertain, 

rnutirriiy rake, xx\ni, 68. 

?mi^(s)a!tUy sphere (?), 173. 

^NAy unk.y 167: mortar for crushing, 
'xliii. 

^NA .GtJ, BI.N Ay mortar for crush- 
ing GCJ, xliii. 

mA.ZAG.]S^I,LI,SARy mortar for 
Lolium (?), xliii ff. 

^NA,ZA, GlN, NAy pestle for lapis, 
xliii, 131. 

nadity nddu sa tittUy technical word for 
‘throwing* clay (?), 18. 
naljarmutUy destruction, 90, 
nalpatUy small needle (?), 120. 
^NA.LU.Ay uncertain, 184. 
na-am of Sin, 176, 
NAM.GESTIN.IfUy a bird, i, 6. 
namirtUy applied to sinduy 46. 
na?nruy namrutUy lime, 146, 150 ff.: 

^namrutu of the sea*, 15 1, xxxv. 
namsidi (something to rub on?), 119. 
NAM. Ti 4 R.(G)IR^, mandrake, xlvi. 
^nanikuy Zizyphus spina C/tmfi, L., the 
Arabic nebky xvii, 109 ff. 
napdfiUy to kindle, xxvi. 
naparattum, 48. 
napdSuy to break in pieces, 73. 
nappmuy chimney, breathing passage, 
'.la.-": ' 

naptUy naphtha, 43. 

^NA.PURy limestone, 158. 
ndr il^Dumuziy ‘river of Tammuz* 
(Styx?), 93. 
nardbuy ii, i, 209. 
nardtUy ii, i, 209. 
narkabuy upper mill-stone, xliii. 
NA.RXl.Ay the technical word for 
‘throwing* clay (?), 18: cf. also ‘H’ 
48-50. 
nardy ‘H* 50> 


mA .SU.ZAG. m^BPSARy pestle ' 
for Xohw7n (?), xliv, 103. 
natkUy xxvniy 151, 195. 

Tmzkuy 109. 

NE — me-iPy 8 . 

NE.A.SA.GAy43- 
charcoal, 77. 

^mbuy see Hanihu. 

NI .KUR>RAypotxol&im.y4Z' 

NIMy (buzzing, hissing?), 140, 

NIM. SI G 7 . SIG-jy wasp (?), xxxviii. 
wiVnedu, support, (stilt?), xxvii. 

nipis iiPaniy 

mp§a erty crusts of copper, placitisy 73, 

XX. 

imiOyi-SESLAM, ‘A’ 27, 28. 
nitiruy nitruy carbonate of soda, 11, 
xlvi, I, 7. 

^NU.BUyijz. 

^NU.KI-AGy a plant (see following) y 
188 

mU.KI^AG.GAy ‘hate-stone’, 188. 
NUMUN.GA.RAS.SARy leek- 
seed, 55. 

^NUNUZy ‘egg-stone*, xl (for various 
kinds, xli, ‘G’ 16 ff.). 

^NU,PESiy ‘stone of not conceiving*, 
108.^ 

^NU. tl. TU’(abortifacient), 108 ff., 104, 

^PAy white coral (?), 165. 

^PAIdj G&iYC^>^)-fd(fw),whitecoral(?) 

with seven branches, 166. 

^PA(ot KIL) . . TC 7 , 135. 
pa’anUy bonne-^bouche, 177, 
pakdduy igo. 

PA*PAy papaver, xlvi. 
papasi ndriy gypsum of the Euphrates, 
43 - 

^PAR ( = amna[ku ?]), 142 ff. 
^PAR*ASy moderately hard white 
stone, alabaster (?), feldspar (?), 
142 ff. 

^PAR.AS.ASy very hard white 
stone, chalcedony, 142 ff. 
^pa-ra-ki(?)--tuy ‘R* 8. 
pariStUy a separated woman, 56. 
panly ?, 148. 
pardylyAi. 

^paruttumy marble, 146, xlvi: 

sometimes alabaster, 148. 
parziluy iron, 80 (see AN. BAR), 
pascdluy gold leaf (?), 59. 

^PESiy geodes, 105, 25. 
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^PES^,ANSU,hehmnitei}% 109. 
^PESi. ndrij .geodes of the river, 108* 
^PES^.PESiiy botrs^oidal haematite, 
105. ■ ■ 

®PjE'»§4 tdmti, geodes of the sea, 108* 
^pilakku (red, black, yellow) ‘spindle- 
stone^ beienmite (?), 186. 
ptiakku, axe, xlv, 

ptluy limestone, 158, xivi: — pisiit 
■white limestone, 158, 146. 
piluti,Ss* 

Apindd, pyrites, 88. 

pi^y to turn wMte, xx.vii, .xxxviii. 
pitkUi xxi, 63: — l^urasij^sg. 
^pu^uttUythi^thy 87, tyi. 

^pulu^ calcareous stone, limestone, 158. 
^pulukkuy unk,, 187. 
purad(t)dtz ( = %issur atani)^ 109. 
purd{t)dtum^ see above i log. 
purimanuy the colour of the wild ass, 
,130..'./ 

pc>tmded, 131. 

‘A* 26, 27. 

l^mAB . KAm: ME, ^W: 3 . 
ralidsUj 104. 

rabdtu, to bubble, xxvii, 

mkte, fine (?), 83. 

rdme {ahan tame), ‘love-stone*, 188. 

raSdhi, to turn red, xxvii, xxxviii. 

RAT, A . BAR, gutter (?) of lead, 1 18. 

ratdbuy to be moist, xxxvii. 

^^RIKy ^f^rikku, apothecary (?), 177, 
risittum, tanning (?), 34. 

^rubu§ ‘dung of divine bull’, 1 89. 

^rubus ^i^SE.SAG, ‘dung of SE.- 
SAG\ 189. 

ru^ut yellow sulphur, 38. 

ru'ut tdmti, ‘spittle of the sea*, 41. 
fu^^Uy red colour, xxxviii: of gold, 59: 
of copper, 64. 

^sdbuy 107. 

^SAG.DU, ‘head-stone*, 188. 
^SAG,GE^.A.BA, unk.y 185. 
^saggil{i)muty ‘thunderbolt’, nodule of 
iron sulphide, iii, xxvi, 75, 102 ff. 
sagirUy of gold, 61. 

^SAG.KALy unk,, 185, 139. 
“SAG.UD+SAL+KAB, head of 
drill of corundum, 168. 

SAWAR, dust, 17: — .GUSKIN, 
realgar (?), 47: — .SIS, sal ammo- 
rdacy 12 . 


^sabhfiy imk,y !%$• 

^sahmUy alum, 34. 
sakeru ^ gold, 61. 

^SAK,Kl,unk.yt%S- 

samdnuy a head disease, itch, ring- 
. ’worm, ; 1 1, ' 18, 28 : — , sa GlS. ZI 
tultu sdmtu), 1,1; — • '^adgariy sal 
muraie, 11, i, 7. 
samitu, the base of a w^all, 18. 

^samtUy acacia, xviii. 

sdmu = gold, 61 : red, xxxviii. , 

sawupii, sinapis, xlvi. 

■ ^sdnduy various red stones, 1 54, xxxvii, 

xlvi: sdndu, litharge, , xxix, 194: 
^sdndu MarltastiUi), sa.ndrisitae, 
aventurine, 100 ff., xlvi, '88, 195: 
^sdndu ka^itUy %g^, 
sdsti, red lead, 135 ff. 
sdsu (= T AS, ME, A), moth, 12., 
^SIG-i,SIG'^y ‘very 3^ellow. stone*, 47, 54. 
,SlG,ZA,GlN,EJR, red , purple 
(cloth), 130. 

■ SiG , ZA ... GlN , GiGy da.rk blue 

(cloth), 130. 

sil^ruy essence (?) of green vitriol, 91, 

99 * 

^sikkat A,BARy peg (?) of lead, sul- 
pliide of antimony, 52. 
to roast, 137. 

^SILA.SAR, ‘rose-stone*, lepidolite, 
178. 

Szn^kadrd, bright yellow (coliyrium), 

Sin 4 urmd, eye-disease, 54. 

copper, bronze, 63: — arhuy 
scaled copper, copper oxide, 63, 67, 
— .'Mirtf,." ‘Morceau non fa- 
9onnd*, 63, 

sirsu, a glass, „_xxviii ff., 16, 151, 195: 
— nafc, smelting (?) glass, xxviii, 
151, 195. 

whetstone, 184, 162. 
su~du<‘ru (cf. su-ud-, A A* iz, 

SU,DUB-Sl.AySzndiveTy 176. 
su^lu, ladle (?), xxvii, 

Sil,ffE, spodos (?), 63, 71, 77. 
^SUfl.SAR, ‘A* II. 
<fSU,MUS,{KU), unk,y 186. 

SU tab{l) 4 i-a{e)y skins for rafts, 176. 
StJ,UD.AG,{GA)y brass, 71, 76. 
su-’Unt’^ , . 95. 

i^mhitu) {^MASDA)y ‘gazelle-stone*, 
bezoar-stone (?), 187. 
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mdu^ to melt, xxvii. 

§adMu^ eye-paint, 49. 
saidu gold) ^ 61 . 

mImUf black, xxxviii . 

^salamtu, ^^almndut basalt, lava, pum- 
; ice, 158 ff. 
sapdrUf to scratch, 133. 

^arbatiif storbus, ^styrax, xx%i, xxviii, 

, xivi. 

sarirUf red gold, 59, xxxviii. 
sarpu, silver, 62. 

‘gali-stone^ 183, 53. 
#-(?)-i]?i(?)-dw(?), ‘V’ 17. 
sipatUy ‘W* 15. 

sipritu (small egg-shaped beads), xii. 
^sipruy moderately hard, and very hard 
blue stone, sapphire, 129, 1 33 ff., xxi, 
xxvii, xxxi, 143, 168, 195 : — Ijurasiy 
lapis spangled with gold, 133. 
sip-pa'^ . . 62. 

^siptUy tmk.y 187: — GutitUy 188. 
^drga{r)my sQxptntirio or green feld- 
spar, iS 4 » 13s* 
sit biirri (of copper), 63. 
pmibirUy a lunate ornament, 171. 
§urrupu ih CLhn\{]y dyeing of a stone, 
xlv. 

Saddduy to draw (of fires), xxvii. 
^iaddnuy haematite, 81: — balfUy 
ferrum vivunty 81: — damkuy 81: 

— ■ damiUy 81: — namrUy 81: — 

sabitUy magnetic iron, 81, 85. 
scraped (?), xxix, 194. 

. . £adddy xxxi, loi, 195. 
laddarUy hyoscyamus nigeVy L,, 78, 
^addy, quartz (?), xxxi, 194: (note, how- 
ever, the difference of i*[5ud]d (?) 
in Sect. J, and sadd in Sects. K 
, and L). . 

^addy pillow (?), 84, 179. 
“SA.GA.RA, unk., 192. 
SAH.BAR.GON.NU, porcupine, 
170. 

“SAKAN UD+SAL-{-KAB, sik- 

hatum algamisy 168. 
sa kappi issuriy Smaragdus Medicus (?), 

. 157* 

sakaty hilt, 90. 

^sakirUy a kind of hyoscymmiSy 78. 
^SAL.LAy Vomb-stone', unk.y 182, 
,144,109. 

SAL.LA(^ gold), 61. 

^SAMy hard red sandstone (?), 192. 


HamattUy blue vitriol, 98, xxxviii, 88. 
^amaniddty petroleum, 43 . 
Ihmixfihwwz/, sesame, xlvi. 
samatUj to make an extract (?), 74 . 
^^amiy ‘heaven-stones’, 99. 

^SamgUy see ^pusigu, 

^sami mssatiy drug for sorrow == can^ 
nabisy xvii ff . 

Hammuy hard red sandstone (?), 146, 
192. 

ihmmM (a dye), 30. 

Satmnu sa ‘birth-drug’, 105. 
sammu U+Uy lyg. 

Mmu (?) (taiimanni) , 68 . 

^iam-n(})-say see ^§M-«-n(?)-s^. 
Sapdkuy to make a (dome-like) heap, 74. 
Saplita kuriy ‘under-part of the fur- 
nace’, XXV. 

sargubbdy ^SAR , GUB . BAy iron py- 
rites, 89, 88. 

Sarse{f)rUy ferric oxide, 19, 196. 

wasp (?), xxxviii. 
^SA.M.KALAG.GAy 20, 
^SA*SARy hyoscyamus nigery L., 78. 
M Mala SARy onion, 180. 
saHu (= gold), 61. 
sd U^U-i-U SARy onion, 179. 
talc (?), 178. 

^edm colour of blighted 

(?) corn, 130, 132. 

SE.MURy SLshy 104. 

SE.SAGy ‘corn top’, 97. 
ser hlabiy ‘fox flesh*, glue, 18. 
^SE.TIRySefi^Sl.TIR. 

SE. TU bditiy gummy varnish, 114. 
SE.ZA.GlN.DUR^y colour of 
blighted ( ?) corn, 130, 132. 

^^Slidm) M riO)- , . ,y 5 Z^ 

BbirtUy applied to copper, 63: silver, 
62: saddnUy 82. 

Uhlukhuy bubble, xxvii. 

‘washing of tusku\ 73. 
^sigugarmn, unk. ,192. 

effluence (?), 73. 
siblif hlium temulentum (})y xliii. 

Si. wS.Sg. 

Sl.KA = LA = epiru halsUy 

2S- '■ ^ 

BkanUy likinnuy in the phrase ‘dough 
left over as leaven’, 20 ff. 
sikinmty see sikanu: = ^PESj^.PESi^y 
105. 

likkatUy alum, 176: cf. ‘H’ 44, ‘J’ 77 * 
Bknu la ndriy mud, 20 ff. 
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Mikku{})j baking'!?), xliv. 

SlM...BI. GUSklN, realgar, 46 ff* 
Sim si O7, orpiment, 47 ff. 

SlM.BI*ZIf a form of collyrium, 50. 
SlM,BI,ZI.,DA(M% general word 
for kohl, stibnite, 50 ff, 
SIM.bLzLDA.SIG^^SIG^, orpi- 
' ment, 47. 

simUssidii, a form of collyriimi, 49. 
SlMIBI.ZIJGLGtJN = egit la 
ekt, so, 

Sim* DIR, ferric oxide, 19. 
SlM*GUG, ferric oxide, 19. 
SIM.GUSKIN, realgar, 48, 46. 
iSiM. MAR* GU.su (AH. 146), 
103. 

Sim . SAflAR, orpiment, 47 ff . 
SlM.SAffAR.GUSKIN, realgar, 

Sim. SE. TU. GUSKIN, realgar, 

gold paint, 46, 

Sim . TAK. SAJFIAR, orpiment, 47 ff. 
Sim. ZI. da, some form of collyrinm, 
SO. 

(Undu arhu{})), sandaraca, 46. 

Bndu hurasu, realgar, 46 ff. 
iindi §al[mi(})], black (?) paint (native 
arsenic or antimony?), 48. 
iinnu, ivory, 163. 

^ipu, arsenic, realgar, gold paint, 46 ff., 
xxix, 194. 

sard (?), 19, 176. 

^SIR.GAL, alabaster, 146 ff, 
^sirnuma, unk., igz* 
lirsu (busu), bat, xviii. 
litir su[mt}, 'H’ 48. 

^'Sl.TIR, ^SE.TIR, garnet (?), 
matrix containing it(?), 163 ff., 89, 
139, 158 ff. 

{AN}.)Sl.TIR, 88. 
iz(?)-z- . . 95* 

pumice, 189: male and female, 
190. 

^SU alallum, 159. 

^^)SUBA, the base of the names for 
the vitriols (aiumen), 93. 

^^)std)u, the base of the names for the 
vitriols (aiumen), 91 ff., xxxvii: — 
arku (~ ianibu), green vitriol, 94, 
88 : — Uruki, vitriol of Erech, 94, 88. 
^SU.ERI, stone in the geodes, 108. 
luhtu, verdigris, 71, 63: — burasi, 
tarnish!?) of gold, 71. 
suUulti ki(}) , . ?ne(?), 'A* 17. 


iumu zakru, ^IrT 4.g. 

^suplukti, 'W 4, 7. 
surdu la ^biSanm, sunstroke, 39. 
surmenu, terebinth, xivi. 
hirsummii, yeast, 20 ff.: , — : $a kurunm, 
yeast of kurunnu-heer, 20 ff. 

Su.si A.BAR, ‘finger of lead’, 119. 

T and Z interchanging, 134. 
^TAG.GAZ i^tag-gaz, Hakkmii), 
xliff,, probably cut stone: ■— 
^PAR.AS, 144: — 184: 

— ^uhnt, 182, 

te/2{?)-i2-42 (-leather) slippers, 176. 
taiaru, round, 194. 

^TAK marbula tuhitum, 104. 

tak.saharIaS. 

tamrata, (spoons (?)), xxvii. 
tamsiltu, mould, xxvii. 
tarabami, trona(?), jLxix, 194. 
tarmanu, sling stone, 103, iii. 
^^TAR.MUS, lupins, xivi. 

TAS.ME. A, moth, 12. 
tasme la igari, 12. 

T AS .ME. ME = samdnu, 12. 
tailamtu igari, 12. 

duplicate!?), xxvii. 
tatturru, 2. 

^te- . . ., ‘E’ 9. 

tersitu, blue copper frit, 68, xxixff., 
194: red copper frit, 69, 194: ■ — 
damku, 194, 
tiknu, ^A’ II. 

^tik iami, unk., 192. 
tikpu (spots), 179. 

Hi(m)bu{t)ti ekli arMtu, an animal, 

172. 

TIN. TIR . SAR . GIS.SINIG, lich- 
en of tamarisk, alum, 34. 

^TU, red vitriol, 97, 88. 
tukpitlum] of laddnu, 82. 
iuliu sdmtu (= samdnu & ig^ri), 11, 

, ^TUR.MI.NA, coloured, marble (?), 
or some calcareous stone (?), 193. 
^TUR.MI.NA. BANDA, .breccia, 
193- 

tuld, for dusu, 175. 

tuskd, tulkd, spodos, oxide of zinc, 
71, XX, xxxi ff., 63, 195. 

tdbatu, vinegar, 136, xx. 
tdbtu, salt, I, xxxiv: — amani, red sal 
gemma, 5, i: — .A.SAL.LIM, a 
form of saltpetre (?), 10, i : — bari-^ 
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tdhtu {cont,'). 

' katiiyhomx{})y 14, I : — Mn(?), 
lye, carbonate of soda(?), 14, i: 

— .EME.SAL.LIMyZodmxn chlo- 
ride, probably, with magnesia, &c.,. 
3, i: — itrdniy eiSorescent salt, 13: 

— iibbi ndriy sodium chloride, pro- 

bably with magnesia, 3: — mdnii 
(= — tmk,y 1 5, I : — sadty 

sal gemma y 5, 13: Hdbti sikkati, 
alum, 1,76. 

taliluy dew, calcareous spar in geodes 

■(?), 106. 

taptUy melting pot, xxvii. 
tenny clay, 18. 

mud, deposit, leaven, 20 ff., i8. 
J'Uy with definite relation to weight, 
137 * 

tuhitiimy 10^, 

^uhan{}) iasurriy stone in the geodes, 
108. 

^UDy *styrax, xxviii. 

VD.DA.DI^Dl (leaven), kept back 
for a day, 22. 

UD,DA dikaty {cf, above)y 22. 

UD.HUB.SU.ELTEG.Ay ‘O’ 18. 
'^U D -f SALy KABy corundum, eme- 
ry, amethyst, 167, xxi. 
^tJ\DINGIR.GUDy ‘dung of the 
divine bull’, 189. 

acacia, xviii. 

tdH.A.AB.BAy ‘spittle of the sea’, 
41. 

VW^ANjD.MULU,RU,GtJy yel- 
low sulphur, 38 ff. 

^uJjulUy alkali, 15, xxx, i, 7, ii, 158: 

— harm la taiarUy sharp, not round, 
IS*. — karnanuy of salicornia, 14 ff. 

^uhidtiy basalt, lava, pumice, 160, 158. 
^likittu (?), unk.y 163, 167. 
ukuYUy ochre (?), 265. 

^uhtu (see ^ 2 A.GlN)y lapis, tur- 
quoise, ultramarine, azurite, blue 
glass or glaze, 129, 132, xxi, xxviii, 
xxxviijff., xlvi, 194: female, 132: 

— elluy 129: — JFIARy ground up, 

13 1 : — ibbuy 129: — merkuy 

moulded (blue glass), xxix, 132, 
194: — namriy 129: — sdmUy red, 
or red-purple (glass), 194 ff.: — 
sadly 139, 144. 

tilapUy mortar, 18: — lubbutthriy karnuy 
glue, 18. 


^uli})Aa^nu^imiy tmh.y 
^UL UD-\-SALA~KAB (dikari alga^ 
mm)y 16S. 

umnindte (^hoxes)y 23* 

D.MU.UN (= amanu), red salt of 
Media, 5. 

upptiy dmmy tube, 118: — ahariy lead 
tube, 1 18. 

^URy unk.y 170. 
iirakUy unk.y xxvii, ‘S’ 36. 

2/r-d[<2]- . . ‘A’ 19. 

tJRG)GA.RAS.SAR (isdi karaB)y 
‘root’ of leek, 55. 
uriahuy red vitriol, 97, 88. 
urnuy yellow (green) snake, 170. 

^urriga, 170. 
urrikuy 170. 
wrjw (-mill), 2. 

URUDUy copper, bronze (see €n 1 )y 63, 
197: —.A.EN.DAy 63: —.BEy 
roast copper, 79 : — . GA R.GID. 
DAy ‘S’ 36: (G)IRAy male, 64: 
— . . LAH . HA , washed, 70, 63 : 

— .LAH Ay refined, 70, 77: — 
.NIG.KA.LAG.GAy bell, 64: 
--.SAHAR.JffU.LAJS^.J^Ay cop- 
per out of the mine, 63, 70: 
— .SAHAR.LALy ingot(?) of cop- 
per, 63: —^SAffAR.KIy—.SA^ 
HAR.SU {== lEBi)y massaQ)y 63: 
— ZA . Rl.INy orichalcum ( ?), 67, 
265: — . TIL. L Ay living copper, 64, 
88: — .UR4, 10: —.ZABARy 65: 
(URUDU.NJ.TUK.KIy URUDU. 
MA.GAN.NAy URUDU. ME. 
LUH.HiAy ‘S’ 32-5). 

^iirutum (?), unk.y 167. 

uSmeta (ussipta)y 43. 

iirsUy mortar for crushing, xliii. 

^uBzy diorite, dolerite, 163, 158. 

^tl. TUy stone contained in the geodes, 
108. 

^UZy unk.y 167. 
uzkaniy crescent, 175. 

ZA.AN.NEy 8. 

zabalam (= zaffre, safflor (?)), 97. 
ZABARy copper, bronze, see siparru: 
verdigris, 70, 63 : — russuy red cop- 
per, 64. 

^ZA.GlNy (see ^uknu)y lapis, tur- 
quoise, ultramarine, azurite, blue 
glaze, 129, 132, xxxvii, 143: — 
. ANSU.EDIN.NAy of the colour 
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^ZA.GlNicont,), 

' of the wild ass, 130 : — . AS^ moder- 
ately hard Hue stone, — ,AS.ASf 
"very hard' blue stone, sappliire, 133 
ff., xxi, 129, 143: — .BUR.UM, 
UT- TUM. (burumitum), variegated,. 
130: — .DJR, red-purple glaze, 
132, 194: — . DURg, (simple glaze), 
129, 132, 194: —rGAL, 132: 

— .GESTINt karanum^ .wine-col- 
oured, 130: ■— - » GiS ^ aS{= S U-t 4 f 
sipri and §dbmm)y 133 * 
neck-lapis, 133 if.: — GlJ^TU 
X^agingutu)f grey on the dove’s neck, 

129:— ^KUR^(RA), 132: — .L£J. 
GB (lapianu), colour of the iaptu^ 
vegetable, 130: —.MUL.MUL 
(kakkalbanul), starr\% 130: — . NA . 
ZAG-LAL (= pounded 

(?), 131: —.SIG,X0A){^ sipru), 
133:— -sabruntt 133: — .UGA-HUf 
dark sheen on raven’s neck, 130: 

— .ZUNC- Apru), 133: —^ZUN. 
GUSKIN ppir T}uraii), ‘golden 
sapphire’, 133. 

zaginduruy (clear glaze) , xxviii, 1 29, 1 94. 
zabalu, gold leaf (?), overlay {?), 60. 
^zahanUf unk,^ 176. 
sharp (?), 83, 

„ ( = iaX) -za^ku-ur~a-a-ku, 129. 
^ZALAG, lime, 146, 150 if., 197 
(ZALAG^rmn). 

^zalakUfUnk.f 1^6, 
zalbu (== gold, in Shubarti), 61. 
^ZA.MIR.IGIy ceruse for the eyes, 
135 - 

^zanibUf 94. 

^ZA , NIM, ceruse, 1 40, 1 3 5 : — . / OJ, 
for the eyes, 135: ZA.NIM .IT. 
TAR, 13^. 

zarinu, orichalcum, 67, 265. 
zarubam, of silver, 62. 

^ZA.SU, ceruse, 140, 135. 
^ZA.SUH, the base of the names for 
the vitriols, 91, xxxvii, 88: male and 
female, 94: — .DIR, red vitriol, 97, 
xxxiii, 88: — .DUxz, uncertain, 99: 
— .GAL, uncertain, 99: — .ID. 
KAB.BA, uncertain, 99: — .ID. 
ZID.DA, uncertain, 99: — kibalti, 
cobalt (?), 95, 88: — .SIG'j, green 
vitriol, 94, 88: — .UNU.KI, green 
vitriol, 94, 88: -- UNU.KI. GAL, 
cobalt (?), 95, 88. 


^ZA.TU.ini’^ir) white lead, 135 ff., 
XX, xxx%di: marks., effervescence in 
stones, 135 if..: — aialum, a yellow- 
ish (?) iim,estone, 135, 158: —.BE, 
sdsu, red lead, 135 ff.: — 
iflallum), a yellowish ( ?) limestone, 
'^35, 259: —JD.ZA.SUH, a 

vitriol, 135, 99: — .IGI, ceruse for 
eyes, 135: --.IGI.MUS.GIR, 
Persian smaragdus (?), 156, 135, 
144: — ,KUR, 139: — 77 iada{l)hmi, 
t35> ^57- — .A/US. GJi?, malachite, 
green calcite, green marble, 135 ff.: 
— . PA . HU. NA , Smaragdus M edi- 
■ cus{}), 135, .155 ff.: — .PAR. AS 
ipariltuQ)), calcite, 135 ff.: — .PAR. 
AS . AS, aragonite, magnesite, w^hite 
■marble, 135 ff.: — .TAB, 135: — 
ulalum, a yellowdsh (?) limestone, 
159 * 

potter’s dross, 25. 

^zibit, unk., 187. 

^ZIB.TUM.E, 188. 
ztbum, xliii. 

^ZID.A.BAR, ‘powder of lead’, 

52 ff. 

ZID.AN.BAR, iron filings, 81. 

ZID aruiti, ‘powder of engraving’ 
(p!umbago(?)), 119. 

ZID.IM, pow'der of clay, 52. 

ZID. IM. PAR, powder of g>^psum, 
ISO. 

ZID.URUDU.NI.KG.E, tutty (?), 
aes ustum(?), 63, 79. 

ZID. ZID, powder, 53: —.'^AS., 
GEi.GEi, powder of arsenic, %- 
. ■ powder, 56: —.^SAK.KI, 137. . 
l^ZJIK.BARAErs, 
zikzibu, xxvii, 

moulds, 63. 

zLir . . *A’ 20, 21 (?). 

zuku, a form of glass, xxix If,, 67, 
I 94 ff. 

^zukakipii, ‘scorpion-stone’, 176. 
^ZUR.SAR.GUB.BA{BU), decom- 
position of iron pyrites, green vitriol, 
94, xxxiii ff., 88 ff., 102 ff. 
ztlzu ( = gold), 61. 

FRAGMENTARY WORDS 
^..G).MULU.DUu> 188. 

. xliii. 

. .gamgamme, orpiment, 47. 

, .GA.RAS.SAR, iidi karali, 55. 
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. ,GAZ.ZJD,GAZy madakkiiyidm. . -LAL.GA.RAS.SARy bisruy SS- 
. .liarmmP^y ‘A* 18, . , Autum, ‘A’ 26. 

. ‘A* 27. ..Au-ur-tumy^W 20. 

. .^ 175 , 'SS, 101,103. ■ , .~ma^na, 'A* ij. 

. .2 m7 £, cypress, 33. > .--pa^ay guljlu, 4.g, 

^ yy kati})-. - ,53. . 'A’ 19. 

53 * H.-iVE, ‘F9. 

KJSIM. PA. UD. DU, 181. .,-ra4iUy^W 7, 

, ^kidahmiy 30. , •-ra-as-tu, ‘IC S, 


INDEX VI 


HEBREW 


dhhadhy 178. 

adhmonty 52. 
algdhU, 167, 

*draky xxlx. 
balahy xxxvii, 

■bdreketh, 174. 

5 ^r, hdrtthy 14. 
fMe/z *A* 6, note. 
94. 

gdrafy xvii. 
gophrithy 39. 
bdlaky 19 1. 
kHi^dhy 25. 
lialidmU (brass ?), 78. 
bdnan (be loathsome) , 1 0 
fidrar (be scorched), 5 1 
bdra^y 1 18. 
bdrusy 58. 


hahnal, 78, 196. 

MmaYy 43. 

Jjdme^y XX. 
hdphy 21, 38. 
karmtly 12. 

kddar (be dark), 54. 

^.^.5 (Heb. and Aram.), 
184. 

marh^sethy 104. 
milafiy 8. 
mS^dy 1 14. 

nethify II. 
dpherUhy \\ 7 y 119. 

p^nininiy 165. 
rdhcAy 104. 
rekabi 177. 
rlr, 48. 
satvmermiy 54. 


sdJja^y 93. 
sawtodrdn, xli. 
sippdren sdnitry 133, 
fhSy 93. 

sdltly 106. 

(collect), 107. 

mmaryZi. 
s^mdrinty 21. 
sdmtTy 133, 
sdihry 19. 

I UUl sel bSstniy 107. 
May 184. 

tally 106. 
ydraky xxxviii. 
ydriah (idreah)y 97. 
yaspeh (zaspek)y 170. 
zdhdbh s^goTy 61. 


INDEX VII 

SYRIAC AND ARAMAIC 


abhdrdy 117. 

15. 

dphtthdy xxvi. 

assdbd (sublimate), 24, 5 
^a^drdy 112, 

*a 2 r< 3 i:, xvii. 
b^ljaSy xxvii. 

xxxvii. 
bdAkdy 174. 

tdtUhdy 53. 

hirdlifiy 174. 

Bilati (Aphrodite), 77. 

billdriny 174. 
btnkdy 74. 

hurkdy 14. 


dabbdrdydf 4. 

(adhered), 76. 
^efrandy 14. 

g%eky 93 . 
gugldy 53. 

bdldy 177* 

136, 177. 

tiallely 136. 

ZzaZ/es, 2 $. 

102. 

hazztirdy 78, 93. 
belthdy 177, 

}}emtdy 108. 

26, 28. 
Jfnindy 102. 


ldrdy$%. 
l^uldldy 136. 

}iul}idldy 177. 
lidnHhdy 102. 
f/z/a, 16 1. 

kaphrd ddrgHdy 193. 
k'luky 32. 

k^phathy 87. 
kiiphrd n^hordyd, 43. 

(Aram, and Heb.), 
184. 

^adhmid (for* cadmin’), 49 . 
kadhintd hespdnithdy 28. 
kalmtdy 79. 

169. 
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khrdi 189. 
k*rdn, 6*j. 
k^rtn^ 67. 

kund^dj fund'd, 129.. 
laggethdj 61. 
iaisdy 63. 
margdntthd, 53. 
margoltthdy 53. 
markaBthd, 100. 
masptthdy 120. 
fnauzalthay 174. 
mattdrdy mdthofdy 
mustdhhi, 98. 
nethrd, ii. 
tfpdsd ^alyay 79. 
.pardedy m* 
pdydyi^y- 
pfrin>> 
ptmzgyi34r‘ 

p'redtdy iii. ' ■ 
psdldy 59. 

pdlpdldy 11^, 


ahhaVy 117 ff. 
hahrty 172. 
haharay 103. 
belegy igi, 
belluty 174- 
heseniy xxiii. 
bordky 14. 
dahnajy dehlijy dehnehy 
155 - 

dajalay 57. 
dammay 51. 
dellehy 13 1. 

dukhan y xxv. 

134. 

hajar aUbakary 187. 

ar-rabidy xliii. 
halakay 191. 
halldky 91. 
harathay 118, 
hasaby 28. 
heldny 159, 
hirbd^ 102, 169* 
halaka, 191. 

JialasUy 25. 

/za//, 136. 


r^hdsdy 93, 104. 

xxvii. 
sadhydy 84. 
sakmdy 34. 
sdr^dkaufiy 19. 
sasgtifidy 137 . 

III. 

61. 

zr’ie/e, 25. 

stimdkthdy 31. 
fdtddy 49. 
sephthdy 188. 
abhne dsdy 67. 

pnbrdy 171. 

184. 

184. 

saiubhdy 93, 135. 

Mza, 82. 
sekndy 21, 

seliethe da^d’mdy 107. 

f [lathy 71. ■ 

BydphHhdy 45 ff. 

BydgHhd (Bidg'thd)y 73. 

INDEX VIII 

ARABIC 

kalnabusy 79. 
lianabay 130, 
bannay 102. 
ibmhy 120, 

*f/w, xxxiv. 
isfedajay 140. 

167 ff. 

jilu (Mzz), 161. 

148 ff. 

kalkatar, gi, 
karVy xviii. 
kebrity 39 ff. 
kirmizy 12. 

M/, 49, xii, 28, 
120. 

kalkandy 91. 
fe 7 z, XXX. 
xliii, 

labaday 18. 

78* 

lastfy 73. 

Idzawardy 132. 

mdlihy I. 
milky I. 

muhntndhy 103. 


^'^2,.i76. 

fladddy 98. 
xliv. , 

fpkdy'py 135. 
suldthdy 71. 

mtibdgiy xx'vii. 

Fzcfl/i, 71. 

thetMy 18. 

tal/a, 106. 
tephrd, 133. 

98. 

104, 
ukrdy 22b 
'uksdy 1,14. 
drdgdy 97. 

urdh^kdy 120. 

: wdrdldy 169, 170. 

: 3?cr/M (zcrM), 97. 

^rd (idh ^rd ) , 163. 
'ySh^riny 165. 
zlikeybi., 
zarmay 265' 

61 . 


6 . , 

natrmiy 15. 
nebb^ 'X^Ii, 109 ff, ' 
nurdky nawrehy 1 32, 
rakasay.ioo. . 
rdly 4B. ■ 

^rastouk\ '1 19. ■ 
sab" a sab" aitiy 180 

sadardy 78, 
sahdy scraped off. 
sakaray 137, 
sihay 184. 
sijjUyiiy, 
sunty xviii. 
suriy 71 . 
safir, 133. 
sanamy 182. 
sazvwalay 98. 

Sadndhy 82. 

sakky 56. 

sdmdhy 46. 
fiiany 1 61. 
taharzady 5 ff. 
tinkaty 4, 15. 
turdby XXX. 



turdb id-hdiaki 45. 
tuikt 73 > 7 S‘ 

/fiij iS. 


axidinaj SS. 
andka^ 140, 
Andelibi, 130, 
asmani, 130. 
dahnaj, 155,. 
dud, 7S. 


bhang, bmj\ xviiL 
gdnjkd, 
jmabar, 32 . 
lajinfmdfj, 132 . 


marmata^ 53 . 
ndgM,:J4x^* 


ARABIC 

tron, sKs:, ; . 
"tikub, 13.- 
tmsm^ 46. 


■ ■' ' 263 , 

sarur, 109, 112.' 

93 ff. ■' 

‘zanbadf, 169. ,■ 


INDEX IX 

ETHIOPIC 

zahala, 6 a. 


INDEX X 

EGYPTIAN 

89, I zvatha, 142. 


INDEX XI 

ARMENIAN 

biir, 158, 

INDEX XII 

PERSIAN 

gargarmjf xviii. 
kirm^ i z. 

iajverdA’-kasbiy 96. 
idzaward, 132. 
7 ti€nvarid, 53. 

/nili-f 130 * 

INDEX XIII 

INDIAN 

I nmmk LaMrt, 6 » 
reh, 6, iz-, 
sajji mattij 10* ' 

INDEX XIV 

SANSCRIT 


pirozah, 134. 
sahzi, 130. 
saknajy 23. 
sermuniy 130. 
sujeddbciy 140, 


sorawallahs, 7. 
zdje abyaZy 92. 
zdje asfam, 94. 


vaiduriya, 174. 
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LATIN AND GREEK 


INDEX XV 

LATIN AND GREEK 


aSdjLtas, 169. 
aeris squama, 69. 
aes ustum, 67, 79/ 
aetites, 105. 

alumen, see alum (pro- 
bably including ferrous 
sulphate, aluminium 
sulphate, and potash 
alum, CS, 15). 
ajjLi&varoSf xlvi. 
aphronitrum, 4, 8. 
dpyiAoff, 193. 
apfxevLaKoVy xlvi. 
arrhenicum, 55, 
astrobolos, 184. 
atramentum sutorium, see 
91 ff. (= {a) green 
vitriol; (b) copper sul- i 
phate, CS. 15). ! 

batrachitis, 154. 
Belus-stone, 174, 179 

(Beli oculi, xl). 
jS'jJpuAAos, xlvi, 
botryitis, 49, 105. 
xlvi. 

caeruleum, 99. 
cerussa, 136. 
chalcantar, 91. 
chalcanthum, 91, 94, 98. 
XaXKoXt^avoVf 8 1 . 
chalcitis, 94, 155. 

XoXkos, 76 . 

XaAvjStKosr, 8l. 

Xt>r<J)v, xlv, 

XpvaoSy 58, xlvi. 
chrysocolla, 49 ff,, 63, 
7off., 155. 
cochlides, xlv. 
cyanus, 129 ff.; male and 
female, 130, 132; arti- 
ficial, xliv. 


eumithres, 179. 
ferrum vi\mm, 85. 
flos aeris, 69. 
gassinade, 105. 
granaticus, 164. 
granum, 164, 
yv^os, xlvi. 

hyacinthus, xxxviii, xlvi, 
129, 134. 

hydrargyros, xxxvii, 29. 
iace, 165, 
jaspis, 171, xlvi. 
fcdpSapopf xlvi. 

KiarppLSy 189, xlvi. 
KoXoKvvBrj, xlvi. 

KpoKOSf xlv. 

KvavoSf xxxviii, xlvi. 
lapis Armenius, 13 1. 
lapis lyncis, no. 
laserpitium, xlvi. 

Aem's, 69, 74, 97. 

XiBos adpLioSi 1 06. 
lyncurium, 166. 
fjLayvijriSi xlvi. 
pavBpayopaSf xlvi. 
margarites, 53. 
miltos, 19. 
minium, 29. 

misy, 1 13, xxjdii, xlvi, 152. 
fjLvppa^ xlvi, 
molochitis, 154. 
vdpdos, xlvi. 
natron, 15. 

MTpov, xlvi. 
d^iTTjs XlBos, 154. 
papaver, xlvi, 

TTeXeKvs, xlv. 
pergamentum, 191. 
phycos thalassion, 3 1 , 
placitis, 73, XX. 
plasma, 171. 


pompholyx, 71 ff., xx, 
xxvi, 63, 77, 195. 
7rd>pos',,T48,.xivi. 
psymithium, 136, 140. . 
rubrica, 19, 196. 
russus, xxxviii. 
safranum, xlvi, 
sandaraca, 43 ff., 53. 
sandaresos, 195, 
sandastros, loi. 
sandrisitae, loi, xlvi. 
crdrSyf, 29, xlvi. 
santema, 49. 
sapphirus, 131 ff. 
sardion, 19. 

92. 

schiston, 36. 
schistos, xxxiii. 
scorpitis, 176. 
crqGapoVf xlvi. 
alvam, xlvi. 
sinopis, 19. 

smaragdus, 154 ff., xlvi. 
GpipiSy 52, xxi, xlvi, 133. 
sori, 91, 116. 
spodos, 71, XX, xxxi ff., 
63, 77, 195 - 
stercus diaboli, 41. 
strobus, storbus, xxviii, 
xlvi. 

arvpai, xlvi. 
avKapivoSf xlvi. 

tanos, 179. 

repfiivBoSf xlvi. 
terra Melia, 84. 

BeppoSf xlvi. 
tutia, 74, 

mmvBoSi ' xxxviii, „ xlvi, 

129,134- 

Spa, xlv. 
wxpa, 266. 



ERRATA ET CORRIGENDA 

■P. 2, L 9'. For Wif read 

P. IS, !. 19. For * 14’' read * 15* 

P,. 19, 1 . 4. , For read ^SIM.GUSKIN^ 

1 . 33. For ^saf'Mn^ read ^sdr^dhdM 
P* 25, last line but 3. For ^Imlias^ read ^^allef 
P. 29. Add to the drugs, &c., from the furnace 

/mP ia uiuni, KAR,^ 186, 6 and 192, iii, 13, 15, 51 (cf. CT, xix, i, K. 55, 
22, . . •BIL == Makld iii, 116 must be read alik^akimma lia^d §a 

' utuni umminu & di^ari. 

F. 49, I, 6. For ^■§adidd^ read *fdidd* 

F. 56, I. 10 from end« For ^^MUIf.AS.GE^.GE^ read, as the actual form, 

^mUE.AS.Gl.GP 

P. 67. Zan«« occurs Fi?. 63, i, 43 ff. (Nbn.) in a description of the sun-god’s 
crown agu Imrapi simat ilutiiu ia apru rcduUu tiknu tuggunu hunnd zarinu 
iaitUamma iunsudu la ibaBu tendsu manama iarru alik ?nabri-ia teni agt 
hmti la . . ‘the gold crown, the decoration of his divinity, which encircles 
his head ; there had been no (re-)decoration (or) polishing of (its) ornament, 
no annual rubbing of its zarinu ; (as for) its renovation (?) (change (?)) no 
king going before me had [turned his mind] to the renovation (?) of this 
crown* ; ii, 1. 3, ia epii agt la la zarini ‘in order to make the crown without 
zarinu\ and 1. 36, agd ljurasi Mma lahirimma ia (wc, read ih-/a) zarini in 
^GlS.SlR.GAL u mUH. AS.Gl.GlMubu in abnePl nisi^tu ^uklulu, &c., 
‘the gold crown as of old (but) without zarinu, wrought with alabaster and 
arsenious acid, completed with precious stones, &c.’. That is, the zarinu 
of which the crown was previously made, was so tarnished that Nbn. re- 
made it of alabaster painted with king’s yellow or orpiment (p. 56). In 
Thureau-Dangin, Rit. 75, 8 five of the gold vessels (sappi) in a ritual may 
be of hurasu ia zarini abni .... 

A tablet (period of Gimii-Sin, quoted by Scheil, RA. 1915, 168, unpub- 
lished) mentions *ij ma^-na SA.BU.A zabar za-ri-in 20 HBLAL zahar 
za-^ri-in kiAai-M lyj ma-na 8 gin, Scc,\ which shows its connexion with 
bronze at this date. 

Its synonym kurnu suggests the Syr. k'rdn, a form of tin mixed with lead, 
or perhaps k*rtn, aes ustum, 

Zarinu must therefore be an important metal connected with copper 
(‘S’ 25, 26) and bronze; used to represent gold (Scheil, *Cuivre ou bronze 
frappe et reconvert d*or\ RA, 1920, 208); replacing gold in temple plate; 
and having a synonym at all events suggesting an alloy. A Syriac word 
zarina for a yellow earth of Armenia, near Cappadocia ifiS, ii, 303) 
(although connected, probably erroneously, by the Syriac writer with 
zarnikd ‘arsenic’), suggests at once orichalcum, held by some to be a form 
of brass, made with calamine (carbonate of zinc) an earth found in the 
country of the Mossynoeci on the Black Sea (Pseudo-Aristotle, De Mir ah* 
Aus., Ixxii, 63). 

ZA.RiJN is also used in connexion with {a) wool; {h) unbumt brick. 
Scheil has collected some of the passages; (a) for wool, RA. 1920, 208, an 
unpublished vocabulary from Susa mentioning ^sig gud, sig hu^-a, sig za-re 4 n, 
sig igi KA-gd, sig pir-pir, sig gig\ where sig bui~a, ‘russet wool’ would allow 
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us to see. a colour for sia’^re-in {‘golden fleece’); and a tablet of Bur-Sin’s 
period, TUG sa za-rini (b) for brick, where ZA.RlUN and ii-ku-ru-um 
are used in contrast, e.g. a tablet of Bur-Sin’s period (Scheil, 1915, 163), 
where there are several entries for ' bricks which are not defined either by 
ZA.Rf.IN or 'ii-ku-ru^wn until Rev. i, 5 and ii, 12, 14, w 4 iere the totals 
are given described as SEG ii^ku-rtt-umy while in Rev. ii, 15 follows a 
separate entry 2 SAR SEG\ZA,RIAN* . *SA GA.ES.KJ, a special kind 
from (or for) 

In a tablet 2400 B.c. (Legrain, RA, 1935, 128) the contrast between 
bricks defined by ZA.Rl.IN and ii-ku-ni-utn is obvious. 

Here, again we must. see the colour ‘golden-yellow’ for ZA.RlAN, and 
ukuru must be cognate with the Syr. t^kra, defined in PST as pzdm nwn- 
fabrorum et quicquid luteum est. If ukrd is (‘ochre’, a word not occurring 
in Greek until the fourth century B.c., although, of course, the verb mxpdw 
is much earlier) we might perhaps see in it a borrowing from Mesopotamia 
(especially if TrXlvQos is Ubittu^ unbumt brick). The kinds of Meso.potamian 
unburnt brick (which is in general yellow) might well be differentiated by 
the two,' colours gold-yeilow and, .yellow- ochre. -I .cannot agree with -Sidney -' 
Smithj' Bab. Mist X Texts j 59, or Langdon, iV‘JC.,264. ■ 

P. 71 (and 79, 'iiS,. 148, 151). ; For ‘1600 b.c.’ read ‘seventeenth century b.c.’ 
:,P. 87, 1 . 2. , For ‘M^^Tead . 

P. 93,1. 23 , For %dzziird\ read Siazzurd^ 

P. 98, 1 . 12. For ‘ “H” 15: “J” 78, as sm-fmAa-tu' read ‘ “H” 15 (?): “J” 78, 
'm^mu^sal-ltu} ^ sim-maAa-‘tu^ 

P. 126, L 21. Add ‘to’ before ‘see’ 

P. 129, end. An additional text for kinds of uitnu will be found in Van der 
Meer, xxvii (1935), 20. 

P. 149, 1. 6. For ‘Oliver* read ‘Olivier’ 

P. 177, 1. 16. For ‘poured on’ read ‘poured into’ 
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